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Traffic Analysis

The following discussion describes the traffic data used for this project and the methods used to analyze
existing and future conditions. The exhibits that are also printed in the main body of the design report
follow the design report naming convention. Exhibits unique to this appendix begin with the letter “F”.

1.0 DESIGN YEAR

The following design years are used in accordance with the NYSDOT Project Development Manual
Appendix 5:

Existing (2009)

Estimated time of completion (ETC) (2016)

ETC + 10 years (2026)

ETC + 20 years (2036)

ETC + 30 years (2046) at intersections adjacent to bridge structures and freeway segment
underpasses or overpasses

2.0 GROWTH RATES

Traffic volume projections for the project study area were conducted by the Capital District Transportation
Committee (CDTC) using their regional travel demand model. CDTC is the designated Metropolitan
Planning Organization (MPO) for the Albany-Schenectady-Troy-Saratoga metropolitan area. The model
incorporates existing traffic counts, planned development and transportation projects, and growth
projections to estimate future traffic volumes with and without the implementation of this project.

Since the volume projections derived from the regional demand model reflect changes associated with
regional land use, demographics and travel, the resulting peak hour volumes do not represent a uniform
growth rate applied throughout the project area network. In general, CDTC'’s volume projections show
little to no growth for the No-Build scenario out to ETC+20. The growth and traffic diversions to the Exit 4
area vary for each of the Build Alternatives.

3.0 STUDY AREA

The traffic study area includes the project limits described in Section 1.2.1 of the design report. Within
this study area, the following intersections and freeway facilities are included in the traffic operations
evaluations:

Signalized Intersections:

Central Avenue & Wolf Road

Wolf Road & Sand Creek Road

Wolf Road & Metro Park Road

Wolf Road & 1-87 Exit 4 northbound (NB) off-ramp

Albany-Shaker Road & Wolf Road / 1-87 Exit 4 NB on-ramp

Albany-Shaker Road & Old Wolf Road / I-87 Exit 4 southbound (SB) on-ramp
Old Wolf Road & I-87 Exit 4 SB off-ramp

Watervliet-Shaker Road & 1-87 Exit 5 SB off- and on-ramps
Watervliet-Shaker Road & 1-87 Exit 5 NB off- and on-ramps / Holly Lane

[-87 (Northway): All freeway segments, ramp junctions and weaves from Exit 2 to Exit 6.
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4.0

4.1

TRAFFIC DATA

Traffic Speeds

The posted speed limit on 1-87 within the project limits is 55 mph. The posted speed limit on Albany-
Shaker Road, Wolf Road, Old Wolf Road, and Watervliet-Shaker Road within the project limits is 40 mph.

Actual operating speeds during the AM and PM peak hours were compiled from data provided b
NYSDOT and by information published byNYSDOT Highway Data Services. The average speed and 85'
percentile operating speeds (where available) within the study area are provided in Exhibit 2.3.1.5 b.

4.2

Exhibit 2.3.1.5 b

Existing Peak Hour Traffic Speeds (mph)

85th
i i Average = tile .
Roadway: Segment Direction EEE Source
AM PM AM PM

NB 57 51 - -
I-87: Exit 2 to Exit 4 A

SB 56 56 - -

NB 57 45 - -
I-87: Exit 4 to Exit 5 A

SB 56 57 - -

NB 52 41 - -
I-87: Exit 5 to Exit 6 A

SB 56 56 - -
Albany-Shaker Road: Airport to Old Wolf Road WwWB? 30 29 - - B
Wolf Road: Metro Park Road to Exit 4 NB off- NB 34 26 3 3 B
ramp SB 37 34 - -
Old Wolf Road: Exit 4 ramp to Old Niskayuna NB 33 27 43 42 c
Road SB 33 23 41 41
W atervliet-Shaker Road: Exit 5 SB off-ramp to EB 27 23 - - B
Exit 5 NB ramps WB 35 34 _ _

! Sources of speed data:

A. Continuous count stations via NYSDOT Region 1

B. Running speeds from travel time study
C. NYSDOT Highway Data Services

% Travel times were not measured in the eastbound direction from the Airport.

Travel Time & Delays

i

Field travel time data was collected in January 2009 on the study area roadways. Data was collected
using the average-car method, where a vehicle is driven along the route traveling with traffic while

distance, travel time and delay are recorded.

microsimulation modeling calibration (see Section 8.0).

The data collected was used as the basis for

Travel time and delay runs were conducted during the AM (7am to 9am) and PM (4pm to 6pm) peak
hours. The study area was broken up into segments for the data collection. The sample size was nine to
15 runs in each direction on the local system (Wolf Road, Albany-Shaker Road, Old Wolf Road) and six to
eight runs in each direction on I-87. The average travel time and delay collected from this study are
summarized in Exhibit 2.3.1.5 a.
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Exhibit 2.3.1.5a
Travel Time and Delay Summary
AM PM
Overall Overall
Roadway: Segment Travel Delay Travel Delay
Time (seconds) Time (seconds)
(seconds) (seconds)

Northbound
Wolf Road: Central to Metro Park 185 44 238 73
Wolf Road/ASR: Metro Park to Old Wolf 159 65 335 198
I-87: Sand Creek Overpass to Airport 414 144 403 102

Southbound
WSR/CD Road/Old Wolf: Exit 5 NB Ramps to ASR 209 69 201 63
ASR/Wolf Rd: Old Wolf to Metro Park 104 18 92 5
Wolf Road: Metro Park to Central Ave 133 72 306 127
[-87: Exit 6 On-Ramp to Airport 206 52 303 35

The cause of the majority of the delay time experienced along the routes was related to traffic signal
delay.

4.3

Existing AM and PM peak hour turning movement volumes were collected at many of the study area
intersections in June and July of 2006 and January 2009. Traffic data was collected in years prior for the
entire study area. The data collection conducted in 2009 was focused at key intersections in order to
provide an update to data collected in 2006. All data collected in 2006 and 2009 was provided to CDTC
to be used as a base in their regional demand model. Exhibit F.4.3-1 provides a summary of the data
collection locations.

Traffic Volume Source

Exhibit F.4.3-1
Traffic Data Collection Locations

Intersections 2006 2009

Wolf Road & Central Avenue X
Wolf Road & Sand Creek Road

Wolf Road & Metro Park Road

Wolf Road & NB off-ramp
Albany-Shaker Road & Wolf Road
Albany-Shaker Road & Old Wolf Road
Old Wolf Road & Exit 4 SB off-ramp
Watervliet-Shaker Road & Exit 5 SB Ramps X
Watervliet-Shaker Road & Albany-Shaker Road
Albany-Shaker Road & Airport Access

X| X[ X

X| X[ X X[ X]| X

x| X

The raw traffic count data from 2006 and 2009 is provided in Attachment B of this Appendix.

With the data collected as a base, CDTC forecasted volumes for a seasonally adjusted Existing (2009)
condition, ETC (2016) No-Build, ETC+10 (2026) No-Build, ETC+20 (2036) No-Build and ETC+30 (2046)
No-Build conditions.




Appendix F — Traffic Analysis

4.4 Traffic Flow Diagrams

Exhibit 2.3.1.6 b presents the Existing (2009) traffic volumes for the study roadways. Exhibit F.4.4-1
presents the estimated future No-Build traffic volumes on these roadways for the four design horizons of
the project. As shown in the exhibits, there is very little growth projected through the design years under
the No-Build condition. The 1-87 growth rates vary from 0.0% to 0.3% per year through ETC+30. The
growth rates on the local system range from 0.1% to 1.1% per year through ETC+30.

The AM and PM peak hour traffic flow diagrams are presented in Attachment A of this Appendix. The AM
and PM peak hours represent the periods of recurring peak hourly flows on the roadway network.

The Existing and No-Build turning movement volumes at study intersections are presented on Figures F-1
through F-10. The Existing and No-Build 1-87 mainline and ramp volumes are presented on Figures F-11
through F-20. Note that the 1-87 and ramp volumes do not balance all the way through the corridor. This
was done to maintain the source data provided by CDTC for the freeway segments and ramps.

Exhibit 2.3.1.6 b
Existing Traffic Volumes
Existing (2009)
Roadway: Segment a AM Peak
AADT" |0 TT
PM Peak
I-87: Exit 2 to Exit 4 __..3000 __
Northbound 56,700 5100
I-87: Exit 4 to Exit 2 5150 .
Southbound 56,700 3750
I-87: Exit 4 to Exit 5 _...2700 ___
Northbound 64,400 5800
I-87: Exit 5 to Exit 4 4400
Southbound 48,900 2500
I-87: Exit 5 to Exit 6 _...2500 __
Northbound 66,700 6000
I-87: Exit 6 to Exit 5 6100 __
Southbound 67,800 3300
Albany-Shaker Rd: __..2300
West of Old Wolf 26,000 2600
) . _...1950 .
Wolf Rd: South of Exit4 | 25,000 5500

(1) AADT is the Average Annual Daily Traffic.
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Exhibit F.4.4-1
Forecast No-Build Traffic Volumes
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)
Roadway: Segment . | AM Peak AM Peak AM Peak AM Peak
AADT™ | ________ AADT | ___._. AADT | .. ____. AADT |.___________
PM Peak PM Peak PM Peak PM Peak
I-87: Exit 2 to Exit 4 ...3000 | 5500 |---- 3000 ___ | ..3000___ | coan |---- 3000 ___
Northbound 56,700 5100 57,200 5150 57,800 5200 58,300 5250
1-87: Exit 4 to Exit 2 1..5200 __ | caann |---- 5250 . | ..5300___ | 25400 |---- 5350 ___
Southbound 57,800 3850 58,300 3950 58,900 4100 59,400 4250
1-87: Exit 4 to Exit 5 ... 2750 __| c6100 |---- 2750 ___ | ..2800___ | o550 |---- 2850 ___
Northbound 65,600 5900 66,100 5950 66,700 6050 67,200 6050
I-87: Exit 5 to Exit 4 .__4400 | 40400 |---- 4450 . | ..4550_ | =600 |---- 4550 ___
Southbound 48,900 2550 49,400 2600 50,000 2750 50,600 2800
I-87: Exit 5 to Exit 6 2500 | oonm | 2550 | 2600 R -
Northbound 67,800 6100 68,300 6150 69,400 6250 -
I-87: Exit 6 to Exit 5 6100 | o .an | 6050 | 6050 R -
Southbound 67,800 3450 67,200 3650 67,200 3800 -
Albany-Shaker Ra: ._.2450 | 2z 000 |---- 2550 ___ | ..2600___ | ~5e00 |---- 2800 ___
West of Old Wolf 33,000 3300 35,000 3500 37,500 3750 39,500 3950
: : ...2050 __| 51000 |---- 2000 ___ [ ._2000____ I S
Wolf Rd: South of Exit 4 20,000 5000 21,000 5100 22,500 5250 h

(1) AADT is the Average Annual Daily Traffic.
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5.0 TRAFFIC CHANGES DUE TO BUILD ALTERNATIVES

Two feasible alternatives were evaluated: Diamond Alternative and Flyover Alternative. Refer to Section
3.2 for descriptions of the alternatives. As stated previously, CDTC used their regional demand model to
estimate future traffic volumes for the project study area with and without the project alternatives. For the
build alternatives, they incorporated the proposed connections and geometry into the roadway network to
establish the traffic patterns.

51 Diamond Alternative

There are several elements of the Diamond Alternative that will change the existing traffic patterns:
e Existing elements removed
o Exit 4 SB off-ramp
Exit 5 SB on-ramp
C-D road between Exits 5 and 4
Exit 4 SB on-ramp
Exit 4 NB off-ramp
Exit 4 NB on-ramp
o New ramp facilities
o0 Exit 5 SB on-ramp from Watervliet-Shaker Road (creating a “diamond” configuration with
the Exit 5 SB off-ramp)
0 Exit 4 NB and SB on- and off-ramps to a new connector road (creating a new “diamond”
interchange
o New roadway
o0 Connector Road from Wolf Road at Metro Park Road to Albany-Shaker Road (crossing
over |-87)

O0O0OO0Oo

All of these maodifications to the existing system change the traffic patterns on segments of 1-87 and the
local roadway system. The addition of the Connector Road and Exit 4 Diamond ramps change patterns
on the Exit 2 and Exit 5 ramps, especially for those with Wolf Road origins or destinations.

The AM and PM peak hour traffic flow diagrams are presented in Attachment A of this Appendix. The
turning movement volumes at study intersections are presented on Figures F-21 through F-28. The
Existing and No-Build I1-87 mainline and ramp volumes are presented on Figures F-29 through F-36.

Compared to the No-Build condition, the Diamond Alternative is estimated to divert approximately 400
vehicles in the AM and 1,100 vehicles in the PM to the study area roadways from other roadways. This is
a result of better access to the Airport, reduced congestion and shorter duration trips.

Exhibit F.5.1-1 presents the projected ETC (2016), ETC+10 (2026), ETC+20(2036), and ETC+30 (2046)
Diamond Alternative traffic volumes for the study area. The Diamond Alternative sustains slight growth
on I-87 at 0.5% per year or less.
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Exhibit F.5.1-1
Forecast Build Alternative Traffic Volumes
Diamond Alternative
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)
Roadway: Segment 1 | AM Peak AM Peak AM Peak AM Peak
AADT! |--=----2---- AADT |--=----==--- AADT  [-==--------1 AADT  [-------75---
PM Peak PM Peak PM Peak PM Peak
e . 2..3300 | ~neng f---- 3500 c1q00 Lo 3650 __ f s1100 |---° 3650___|
I-87: Exit 2 to Exit 4 NB 60,000 100 60,600 150 61,100 500 61,100 200
e . 2025200 cnang f---- 5250 | cagon |--- 5300 __{ =g 400 |---° 5350___|
I-87: Exit 4 to Exit 2 SB 57,800 3850 58,300 2050 58,900 2050 59,400 4050
e . 2022500 ~nang |- 2600 | ~2o0n L--- 2650 _ | <4400 |---- 2650___ |
I-87: Exit 4 to Exit 5 NB 62,800 650 63,300 700 63,900 i 64,400 800
e . 20258350 s o0 fo-- 5600 | ccnon |- 5850 _ { sconn |---f 5850___|
I-87: Exit 5 to Exit 4 SB 59,400 2650 62,200 2800 65,000 2900 65,000 3500
I-87: Exit 5 to Exit 6 2400 [ .| 2550 | .| 2550 | R -]
Northbound 63,900 5750 65,600 5900 67,200 6050 -
I-87: Exit 6 to Exit 5 6100 [ .. | 6200 | ... | 6300 | R -]
Southbound 67,800 3500 68,900 3625 70,000 3750 -
Albany-Shaker Rd: 2. 2100 saeng f---- 1250 | .9e0n |--- 1400 __ { 56000 |---- 1600___ |
West of Old Wolf 18,000 1800 18,500 1850 19,500 1950 20,000 2000
. : ....900 ] 22950 asenn |- 1050 . R o
Wolf Rd: South of Exit4 | 14,000 1400 15,000 1500 16,500 1656 -

(1) AADT is the Average Annual Daily Traffic.

5.2 Flyover Alternative

There are several elements of the Flyover Alternative that will change the existing traffic patterns:
e Existing elements removed
o Exit 4 SB off-ramp
o Exit 5 SB on-ramp
0 C-D road between Exits 5 and 4
o Exit4 SB on-ramp
e Existing elements modified
o0 Exit 4 NB off-ramp restricted to right-turn only onto Wolf Road SB
o New ramp facilities
Exit 4 NB off-ramp to new intersection on Albany-Shaker Road
Exit 5 SB on-ramp relocated to north (creates “half-diamond” with SB off-ramp)
Exit 4 SB off-ramp to new intersection on Albany-Shaker Road
Exit 4 SB on-ramp, accessed from new intersection on Albany-Shaker Road

O o0o0OO0

All of these maodifications to the existing system change the traffic patterns on segments of 1-87 and the
local roadway system. The removal of the C-D road and the Exit 4 SB off-ramp to Old Wolf Road
significantly reduces the volumes on Old Wolf Road. Providing ramps to the new intersection on Albany-
Shaker Road reduces the number of intersections that vehicles destined for Albany International Airport
have to drive through.

The AM and PM peak hour traffic flow diagrams for this alternative are presented in Attachment A of this
Appendix. The turning movement volumes at study intersections are presented on Figures F-37 through
F-44 and the 1-87 mainline and ramp volumes are presented on Figures F-45 through F-52.

Compared to the No-Build condition, the alternative is estimated to divert approximately 100 vehicles in
the AM and 900 vehicles in the PM to the study area roadways from other roadways. This is a result of
better access to the Airport, reduced congestion and shorter duration trips.
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Exhibit F.5.2-1 presents the projected traffic volumes for the Flyover Alternative for each of the project’s
design-year horizons. The Flyover Alternative sustains slight growth on 1-87 at 0.5% per year or less.

Exhibit F.5.2-1
Forecast Build Alternative Traffic Volumes
Flyover Alternative
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)
Roadway: Segment 1 | AM Peak AM Peak AM Peak AM Peak
AADT! [-------=---- AADT [-------=---- AADT [-—-----=---- AADT |-------=---
PM Peak PM Peak PM Peak PM Peak
v . 2..3250 | os o0 |--- 3350 .| 65800 k--- 3500 __| s22pg |---: 3550 ___
I-87: Exit 2 to Exit 4 NB 61,100 200 62,200 500 62,800 5650 63,300 =700
v : 2..5850 | a5 000 |---- 5400 1 e5600 k--- 5450 | 61100 |---° 5500___
I-87: Exit 4 to Exit 2 SB 59,400 3500 60,000 2000 60,600 4150 61,100 4100
ey : 2..2700_ | a5 100 |---- 27501 6c100 |--- 2800 | c6100 |---- 2800____
I-87: Exit 4 to Exit 5 NB 65,600 =900 66,100 950 66,100 =950 66,100 950
v . 2..5800 | os o0 |---d 5600 1 cc000 k--- 5850 ___| sc000 |---° 5850 __
I-87: Exit 5 to Exit 4 SB 58,900 2650 62,200 3800 65,000 3900 65,000 3500
I-87: Exit 5 to Exit 6 02550 [ Lpann | 2600 | .0 | 2650 | R -]
Northbound 68,300 6150 68,600 6175 68,900 6200 -
I-87: Exit 6 to Exit 5 6000 [ oo | 6100 | ... | 6150 | R -]
Southbound 66,700 3500 67,800 3650 68,300 3800 -
Albany-Shaker Ra: ...A800 | oo eqg .- 20001 55000 |--- 2200 1 4500 |---- 2300____
West of Old Wolf 19,000 1900 20,500 2050 22,000 2200 24,500 2450
. . ...1600 o000 |---- 17001 .5e00 |--- 1800 1 9500 |---- 1950___
Wolf Rd: South of Exit 4 | 18,500 1850 19,000 1900 19,500 1050 20,500 5050

(1) AADT is the Average Annual Daily Traffic.

6.0 TRUCK TRAFFIC

Heavy vehicle (truck) traffic for the study area roadways and intersections was compiled and used in the
VISSIM and HCS analyses. Exhibit F.6.0-1 provides a summary of the truck percentages used. Daily
truck percentage was not available for Wolf Road.

Exhibit F.6.0-1
Truck Data
Route 1-87 Albany-Shaker Rd Wolf Rd
% Peak Hour Trucks 2% AM, 2% PM 3% AM, 2% PM 1% AM, 1% PM
% Daily Trucks 8% 7% -

7.0 ANALYSIS

A VISSIM microsimulation model was used to analyze the study area roadway network. The model was
used to evaluate travel times, intersection delays and overall network delay. The LOS applied to the
intersections are based on the criteria set forth in the 2000 Highway Capacity Manual (HCM) published by
the Transportation Research Board (TRB). Freeway and ramp junction LOS were evaluated using
Highway Capacity Software (HCS). LOS criteria from the HCM are provided in Attachment D of this
Appendix.

8.0 CALIBRATION

The Existing condition VISSIM model was calibrated to field conditions in order to provide a base model
from which all future No-Build and Build alternative models could be developed. This calibration involved
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a program of field samples of applicable observable metrics such as vehicle queuing, volumes and travel
times. Model attributes and input variables were developed to replicate operations based on these field
conditions.

8.1 Field Data Collection

In January 2009, turning movement traffic counts were conducted at key intersections within the study
area to update data that was collected in 2006. Traffic counts were conducted during the weekday
morning and evening peak periods of 7 am to 9 am and 4 pm to 6pm. While the turning movement
counts were conducted, spot queue length observations were also taken to establish the average and
max queue lengths at the intersections.

Travel times through the study area were also collected, as described and presented in Section 4.2. The
travel time data collection was broken up between for five different segments of the study area. Times
were also recorded at intersections along the route in order to provide the time between intersections and
the delay experienced.

Existing roadway and intersection geometry was documented as well as traffic control devices. Traffic
signal timing and phasing records were obtained from NYSDOT for the signalized intersections within the
project study area.

8.2 Model Calibration

The data collected was used as a basis to calibrate the base model to replicate existing conditions. The
field collected volumes, geometry and traffic control devices were input into the model. Travel times were
collected from the model for the same limits and segments as was collected in the field.

In order to replicate existing conditions on congested roadways and ramps, driving behavior parameters
had to be customized from the standard default values for some parts of the study area. Parameters
such as look ahead/back distance, headway time, maximum deceleration, safety distance and waiting
time before diffusion were adjusted to replicate the more aggressive driving behaviors in these areas.
Speeds were also adjusted to match the existing speeds of vehicles entering and exiting the network.
Information from the travel time field samples as well as posted speeds were used to determine
appropriate speeds for the network, especially in areas where congestion is experienced outside of the
modeled network but results in slowdowns within the modeled network. Speed reductions were used on
roadway segments that contain multiple mid-block driveways and/or other traffic signals that were not
included in the study. A model seeding interval of 550 seconds was utilized to ensure that the entire
network is populated with vehicles prior to the evaluation of the peak hour.

An FHWA publication, Traffic Analysis Toolbox Volume Ill:  Guidelines for Applying Traffic
Microsimulation Modeling Software, provides some guidance on calibration targets. A summary of these
targets is shown in Attachment C. For this model, a target of 10% variation from the field collected travel
time for each overall run was used, which is a more refined calibration than the FHWA guidance (15%).

Exhibits F.8.2-1 and F.8.2-2 summarize the comparison between the field collected travel times and the

times extracted from the calibrated VISSIM models. As shown, the travel times in the models are all
within the 10% variation target from the field collected times.

10



Exhibit F.8.2-1
VISSIM Calibration Results
AM Peak Travel Time Calibration

Travel Time Segment | Field Time * | Model Time * | % Difference
Northbound
Wolf Road: Central to Sand Creek 119 114
Wolf Road: Sand Creek to Metro Park 66 63
Wolf Road: Central to Metro Park 185 177 -4.6%
Wolf Road: Metro Park to Exit 4 NB Off 63 64
Wolf Road: Exit 4 NB Off to ASR 57 40
ASR: Wolf to Old Wolf 39 45
Wolf Road/ASR: Metro Park to Old Wolf 159 154 -3.4%
I-87: Sand Creek Overpass to Exit 4 NB Off-Ramp 154 180
Wolf Road: Exit 4 NB Off to ASR 57 40
ASR: Wolf to Old Wolf 39 45
ASR: Old Wolf to Airport 116 110
1-87: Sand Creek Overpass to Airport 414 428 3.4%
Southbound
WSR: Exit 5 NB Ramps to SB Ramps 39 49
CD Road: Exit 5 SB Ramps to Old Wolf 83 73
Old Wolf Road: CD Road to ASR 86 80
WSR/CD Road/Old Wolf: Exit 5 NB Ramps to ASR 209 208 -0.6%
ASR: Old Wolf to Wolf 22 36
Wolf Road: ASR to Exit 4 NB Off Ramp 33 17
Wolf Road: Exit 4 NB Off to Metro Park 49 53
ASR/Wolf Road: Old Wolf to Metro Park 104 106 1.8%
Wolf Road: Metro Park to Sand Creek 92 95
Wolf Road: Sand Creek to Central 121 115
Wolf Road: Metro Park to Central 213 211 -1.0%
1-87/CD Road: Exit 6 to Old Wolf 145 148
Old Wolf Road: CD Road to ASR 86 80
ASR: Old Wolf to Airport 122 110
1-87: Exit 6 On-Ramp to Airport 326 341 4.5%

* Travel Time provided in seconds.
Exhibit F.8.2-2
VISSIM Calibration Results
PM Peak Travel Time Calibration

Travel Time Segment | Field Time * | Model Time * | % Difference
Northbound
Wolf Road: Central to Sand Creek 148 146
Wolf Road: Sand Creek to Metro Park 91 86
Wolf Road: Central to Metro Park 238 232 -2.4%
Wolf Road: Metro Park to Exit 4 NB Off 202 161
Wolf Road: Exit 4 NB Off to ASR 111 91
ASR: Wolf to Old Wolf 43 42
Wolf Road/ASR: Metro Park to Old Wolf 335 311 -7.0%
I-87: Sand Creek Overpass to Exit 4 NB Off-Ramp 154 166
Wolf Road: Exit 4 NB Off to ASR 111 91
ASR: Wolf to Old Wolf 43 42
ASR: Old Wolf to Airport 132 101
1-87: Sand Creek Overpass to Airport 403 403 -0.1%
Southbound
WSR: Exit 5 NB Ramps to SB Ramps 53 57
CD Road: Exit 5 SB Ramps to Old Wolf 76 69
Old Wolf Road: CD Road to ASR 71 96
WSR/CD Road/Old Wolf: Exit 5 NB Ramps to ASR 201 211 5.1%
ASR: Old Wolf to Wolf 19 33
Wolf Road: ASR to Exit 4 NB Off Ramp 18 15
Wolf Road: Exit 4 NB Off to Metro Park 56 52
ASR/Wolf Road: Old Wolf to Metro Park 92 99 8.1%
Wolf Road: Metro Park to Sand Creek 125 124
Wolf Road: Sand Creek to Central 181 180
Wolf Road: Metro Park to Central 306 305 -0.4%
1-87/CD Road: Exit 6 to Old Wolf 129 144
Old Wolf Road: CD Road to ASR 71 96
ASR: Old Wolf to Airport 121 101
1-87: Exit 6 On-Ramp to Airport 303 328 8.2%

* Travel Time provided in seconds.
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9.0 LEVEL OF SERVICE CRITERIA

LOS is presented as a letter from A to F with A representing free flowing, unimpeded traffic with little or no
delay and F representing highly congested traffic flow with long delays.

Standard design objectives for urban street systems is to achieve a LOS D on all intersection approaches
during peak hours (NYSDOT Highway Design Manual, Chapter 5.9.2). However, it is recognized that
there are many competing objectives and considerations, especially in urban areas, that may affect the
desirability and feasibility of achieving this goal for peak hours. In these cases, peak-hour LOS E or F
may be acceptable.

10.0 LEVEL OF SERVICE, TRAVEL TIME AND DELAYS

10.1 Existing and No-Build

10.1.1 Intersection Level of Service

Summaries of the LOS for the Existing and future No-Build conditions are presented in Exhibits F.10.1.1-
1 through F.10.1.1-10. As shown in these analyses, the following study area intersections have one or
more movement that experience LOS E or worse during the Existing studied peak hours:

Central Avenue & Wolf Road (PM)

Sand Creek Road & Wolf Road (PM)

Exit 4 NB off-ramp & Wolf Road (AM & PM)
Albany-Shaker Road & Wolf Road (AM & PM)
Albany-Shaker Road & Old Wolf Road (AM & PM)
Old Wolf Road & C-D Road (AM)

The intersections experience higher delay levels during the PM peak hour as volumes are higher on Wolf
Road and at the intersections.

Delay is estimated to increase through the ETC+20 design horizon due to background traffic growth. For
the ETC+20 No-Build condition, the following study area intersections will experience LOS E or worse for
one or more movements during the studied peak hours:

Central Avenue & Wolf Road (PM)

Sand Creek Road & Wolf Road (PM)

Exit 4 NB off-ramp & Wolf Road (AM & PM)
Albany-Shaker Road & Wolf Road (PM)
Albany-Shaker Road & Old Wolf Road (AM & PM)
Old Wolf Road & C-D Road (AM)

Exit 5 SB Ramps & Watervliet-Shaker Road (PM)

The LOS for some improvements improved at the intersection of Albany-Shaker Road & Wolf Road when
comparing Existing to No-Build. This is related to the change in volume distribution at the intersection
due to the opening of the final phase of the Wolf Road parallel connector road, which will create a
connection from Albany-Shaker Road to Aviation Road.
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Exhibit F.10.1.1-1
VISSIM Analysis Results
Intersection Level of Service
2009 Existing AM

Intersection/Approach Delay * LOS [lintersection/Approach Delay * LOS
Central Avenue & Wolf Road Albany Shaker Road & Wolf Road
Central Avenue EB LL 39.9 D EB L 32.2 C
EBTT 19.5 B Albany Shaker Road EB TT/R 32.7 C
Central Avenue WBTTT 38.5 D EB R 17.2 B
WB R 7.4 A WB L 51.4 D
"Exit 2 NB Off-Ramp NB TTT 40.2 D Albany Shaker Road WB TT 25.9 C
I\Nolf Road SBLL 46.6 D WB R 5.3 A
SB RR 5.9 A NB L 64.4 E
OVERALL 29.2 C \Wolf Road NB L/TT 41.4 D
Sand Creek Road & Wolf Road NB R 19.0 B
EBL 33.7 C OVERALL 32.3 C
Sand Creek Road EBT 32.6 C Albany Shaker Road & Old Wolf Road
EB R 4.3 A EB L 43.2 D
WB L 39.1 D Albany Shaker Road EBTT 43.6 D
Sand Creek Road WB T 37.7 D EBR 26.9 C
WBR 6.8 A Albany Shaker Road WBL 29.2 ¢
NB L 47.4 D WB TT/R 40.2 D
|Wolf Road
NBTT 21.9 C 0ld Wolf Road SB LL/T 56.8 E
NB R 7.8 A SB R 494 D
SBL 46.7 D "OVERALL 44.3 D
[Wolf Road SBTT 21.8 C Old Wolf Road & CD Road
SBR 5.7 A Site Driveway EB L/T/IR 9.9 A
OVERALL 25.8 C CD Road WB L/T/R 34.7 C
"Metro Park & Wolf Road "Old Wolf Road NB L/T/R 37.5 D
"Hess Station EB L/T/R 26.6 C "Old Wolf Road SB L/T/R 64.3 E
. WB L 36.1 D "OVERALL 39.2 D
WB T/R 8.1 A Exit 5 SB Ramps & Watervliet Shaker Road
NB L 3.0 A Watervliet Shaker Road |EB L/TT/R 15.4 B
[wolf Road NB TT 3.2 A Waterviiet Shaker Road [WB LT 16.6 B
NB R 3.7 A Exit 5 SB Off-Ramp SBL 24.3 C
fWolf Road SBL 9.9 A SB T/R 14.5 B
SB TT/R 4.5 A Sherwood Drive SB L/T/R 24.9 C
OVERALL 5.7 A OVERALL 17.6 B
"Exit 4 NB Off-Ramp & Wolf Road Exit 5 NB Ramps & Watervliet Shaker Road
Exit 4 NB Off-Ramp EBLL 766 E Watervliet Shaker Road EBL 19.6 B
EB R 31.4 C EB T/R 6.3 A
|Wolf Road NBTTT 11.7 B Watervliet Shaker Road WBL 129 B
SBTT 6.7 A WB TT/R 12.1 B
(OVERALL 26.0 C Holly Lane NB L/T/R 34.6 C
Exit 5 NB Off-Ramp SBL 22.7 ¢
SB T/R 10.4 B
"OVERALL 13.0 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right



Exhibit F.10.1.1-2
VISSIM Analysis Results
Intersection Level of Service

2009 Existing PM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
Central Avenue & Wolf Road JAlbany Shaker Road & Wolf Road
EBLL 55.5 E EBL 92.8 F
Central Avenue
EBTT 20.3 C IAlbany Shaker Road EB TT/R 50.4 D
WB TTT 40.5 D EBR 19.6 B
Central Avenue
WB R 19.3 B WB L 55.6 E
"Exit 2 NB Off-Ramp NB TTT 54.3 D Albany Shaker Road WBTT 413 D
SBLL 63.7 E WBR 27.0 C
olf Road
SB RR 27.6 C NB L 57.6 E
OVERALL 36.6 D \Wolf Road NB L/TT 62.4 E
Sand Creek Road & Wolf Road NB R 36.2 D
EBL 110.8 F OVERALL 48.9 D
Sand Creek Road EBT 98.2 F lAlbany Shaker Road & Old Wolf Road
EBR 49.8 D EBL 128.9 F
WB L 64.4 E IAlbany Shaker Road EBTT 119.6 F
Sand Creek Road WB T 67.9 E EBR 108.5 F
WB R 16.3 B WB L 84.1 F
JAlbany Shaker Road
NB L 65.0 E WB TT/R 27.8 C
|Wolf Road NBTT 36.7 D SBLUT 76.4 E
Old Wolf Road
NB R 13.8 B SBR 49.9 D
SBL 70.9 E "OVERALL 80.3 F
[Wolf Road SBTT 37.9 D Old Wolf Road & CD Road
SBR 19.0 B Site Driveway EB L/T/R 6.3 A
OVERALL 54.1 D CD Road WB L/T/R 34.7 C
[Metro Park Drive & wolf Road lloid wolf Road NB L/TIR 144 B
||Hess Station EB L/T/R 36.0 D "Old Wolf Road SB L/IT/IR 39.1 D
_ WB L 435 D [ovERALL s6] C
Metro Park Drive
WB T/R 22.8 C Exit 5 SB Ramps & Watervliet Shaker Road
NB L 10.1 B \Watervliet Shaker Road |EB L/TT/R 34.0 C
|Wolf Road NBTT 14.2 B \Watervliet Shaker Road |WB LT 21.2 C
NB R 9.5 A ) SBL 33.6 c
Exit 5 SB Off-Ramp
SBL 26.1 C SB T/R 6.1 A
olf Road
SBTT/R 6.0 A Sherwood Drive SB L/T/IR 38.7 D
"OVERALL 14.4 B OVERALL 28.4 C
"Exit 4 NB Off-Ramp & Wolf Road Exit 5 NB Ramps & Watervliet Shaker Road
. EBLL 107.9 F ) EBL 30.6 C
Exit 4 NB Off-Ramp Watervliet Shaker Road
EBR 19.8 B EB T/IR 9.1 A
NBTTT 100.6 F i WB L 19.1 B
olf Road Watervliet Shaker Road
SBTT 4.1 A WB TT/R 19.6 B
[loveraLL 686 E [HollyLane NB L/TIR 22 D
Exit 5 NB Off-Ramp SBL 325 ¢
SBT/R 10.5 B
"OVERALL 21.4 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.1.1-3
VISSIM Analysis Results
Intersection Level of Service
2016 (ETC) No-Build AM

Intersection/Approach Delay * LOS [lintersection/Approach Delay * LOS
Central Avenue & Wolf Road Albany Shaker Road & Wolf Road
EBLL 40.4 D EBL 41.7 D
Central Avenue
EBTT 20.5 C Albany Shaker Road EB TT/R 23.0 C
WB TTT 38.6 D EBR 12.7 B
Central Avenue
WB R 8.8 A WB L 33.8 C
Exit 2 NB Off-Ramp NBTTT 40.4 D lAlbany Shaker Road WBTT 22.2 C
SBLL 475 D WBR 5.2 A
\Wolf Road
SB RR 7.0 A NB L 51.4 D
OVERALL 29.2 C \Wolf Road NB L/TT 385 D
Sand Creek Road & Wolf Road NB R 79 A
EBL 31.1 C OVERALL 25.1 C
Sand Creek Road EBT 28.1 c IAlbany Shaker Road & Old Wolf Road
EBR 2.4 A EBL 47.4 D
WB L 35.8 D lAlbany Shaker Road EBTT 45,5 D
Sand Creek Road WB T 32.0 C EBR 32.8 C
WBR 5.2 A WB L 67.2 E
JAlbany Shaker Road
NB L 42.9 D WB TT/R 24.4 C
Wolf Road NB TT 13.1 B SBLUT 81.6 F
Old Wolf Road
NB R 6.1 A SBR 66.9 E
SBL 47.9 D "OVERALL 50.7 D
\Wolf Road SBTT 19.7 B Old Wolf Road & CD Road
SBR 9.8 A Site Driveway EB L/T/R 8.9 A
OVERALL 20.4 C CD Road WB L/T/R 70.0 E
[[Metro Park & wolf Road lloid wolf Road NB L/TIR 429 D
"Hess Station EB L/T/R 33.9 C "Old Wolf Road SB L/T/IR 243.3 F
_ WB L 229 D  [ovERALL 921 F
Metro Park Drive
WB T/R 9.3 A Exit 5 SB Ramps & Watervliet Shaker Road
NB L 3.3 A \Watervliet Shaker Road |EB L/TT/R 16.4 B
\Wolf Road NBTT 2.0 A \Watervliet Shaker Road |WB LT 18.8 B
NB R 3.9 A ) SBL 245 C
Exit 5 SB Off-Ramp
SBL 45 A SB T/R 13.8 B
Wolf Road
SBTT/R 2.9 A Sherwood Drive SB L/T/IR 25.8 C
OVERALL 3.7 A OVERALL 19.3 B
"Exit 4 NB Off-Ramp & Wolf Road Exit 5 NB Ramps & Watervliet Shaker Road
. EBLL 56.4 E ' EBL 20.2 C
Exit 4 NB Off-Ramp \Watervliet Shaker Road
EBR 16.6 B EB T/R 10.4 B
NBTTT 11.6 B i WB L 10.7 B
Wolf Road Watervliet Shaker Road
SBTT 9.1 A WB TT/R 12.2 B
OVERALL 20.5 C Holly Lane NB L/T/R 30.7 C
Exit 5 NB Off-Ramp SBL 233 ¢
SBT/R 10.7 B
"OVERALL 13.6 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.1.1-4
VISSIM Analysis Results
Intersection Level of Service
2016 (ETC) No-Build PM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
Central Avenue & Wolf Road JAlbany Shaker Road & Wolf Road
EBLL 55.0 D EBL 132.3 F
Central Avenue
EBTT 19.5 B IAlbany Shaker Road EB TT/R 27.0 C
WB TTT 436 D EBR 10.1 B
Central Avenue
WB R 18.8 B WB L 24.5 C
"Exit 2 NB Off-Ramp NB TTT 54.0 D Albany Shaker Road WBTT 36.8 D
SB LL 58.1 E WB R 33.2 C
olf Road
SB RR 27.3 C NB L 67.4 E
OVERALL 37.4 D \Wolf Road NB L/TT 72.3 E
Sand Creek Road & Wolf Road NB R 12.9 B
EBL 128.3 F OVERALL 485 D
Sand Creek Road EBT 101.5 F lAlbany Shaker Road & Old Wolf Road
EBR 55.0 D EBL 416.1 F
WB L 158.4 F IAlbany Shaker Road EBTT 330.6 F
Sand Creek Road WBT 170.3 F EBR 242.7 F
WB R 90.0 F WB L 85.6 F
JAlbany Shaker Road
NB L 68.4 E WB TT/R 31.4 C
|Wolf Road NBTT 36.5 D SB LL/T 70.0 E
Old Wolf Road
NB R 14.4 B SBR 46.1 D
SBL 66.3 E "OVERALL 149.7 F
[Wolf Road SBTT 36.8 D Old Wolf Road & CD Road
SBR 19.0 B Site Driveway EB L/T/R 6.3 A
OVERALL 71.0 E CD Road WB L/T/R 27.0 C
[Metro Park Drive & wolf Road lloid wolf Road NB L/ITIR 142 B
[IHess station EB L/TIR 206/ b [loidwolf Road SB UT/R 78] c
_ WB L a89] D [ovERALL 244  C
Metro Park Drive
WB T/R 38.1 D Exit 5 SB Ramps & Watervliet Shaker Road
NB L 25.0 C \Watervliet Shaker Road |EB L/TT/R 43.2 D
|Wolf Road NBTT 28.8 C \Watervliet Shaker Road |WB LT 22.8 C
NB R 25.8 C ) SBL 34.2 c
Exit 5 SB Off-Ramp
SBL 11.7 B SBT/R 22.0 C
olf Road
SBTT/R 5.2 A Sherwood Drive SB L/T/IR 43.9 D
[loveraLL 2100 ¢ |overaLL 21 ¢
"Exit 4 NB Off-Ramp & Wolf Road Exit 5 NB Ramps & Watervliet Shaker Road
. EBLL 80.5 F . EBL 27.0 C
Exit 4 NB Off-Ramp Watervliet Shaker Road
EBR 7.6 A EB T/R 10.0 B
NBTTT 182.9 F ) WB L 14.1 B
olf Road Watervliet Shaker Road
SBTT 6.4 A WB TT/R 19.2 B
[loveraLL 105.6 F [Holy Lane NB L/TIR a0 D
Exit 5 NB Off-Ramp SBL 31.0 ¢
SBT/R 10.0 A
"OVERALL 20.3 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.1.1-5
VISSIM Analysis Results
Intersection Level of Service
2026 (ETC+10) No-Build AM

Intersection/Approach Delay * LOS [lintersection/Approach Delay * LOS
Central Avenue & Wolf Road Albany Shaker Road & Wolf Road
EBLL 41.8 D EBL 32.2 C
Central Avenue
EBTT 21.0 C IAlbany Shaker Road EB TT/R 22.6 C
WB TTT 39.5 D EBR 12.3 B
Central Avenue
WB R 9.0 A WB L 31.4 C
Exit 2 NB Off-Ramp NBTTT 40.4 D lAlbany Shaker Road WBTT 22.2 C
SBLL 46.6 D WBR 5.2 A
\Wolf Road
SB RR 7.0 A NB L 52.0 D
OVERALL 29.6 C \Wolf Road NB L/TT 37.4 D
Sand Creek Road & Wolf Road NB R 8.3 A
EBL 31.1 C OVERALL 24.4 C
Sand Creek Road EBT 28.0 c IAlbany Shaker Road & Old Wolf Road
EBR 25 A EBL 46.3 D
WB L 37.5 D lAlbany Shaker Road EBTT 44.1 D
Sand Creek Road WB T 32.9 C EBR 31.4 C
WBR 5.1 A WB L 71.9 E
JAlbany Shaker Road
NB L 44.9 D WB TT/R 25.8 C
\Wolf Road NB TT 14.4 B SBLUT 81.5 F
Old Wolf Road
NB R 6.6 A SBR 70.9 E
SBL 52.0 D "OVERALL 51.4 D
\Wolf Road SBTT 20.5 c Old Wolf Road & CD Road
SBR 9.4 A Site Driveway EB L/T/R 8.9 A
OVERALL 21.3 C CD Road WB L/T/R 73.9 E
[[Metro Park & wolf Road lloid wolf Road NB L/TIR 466/ D
||Hess Station EB L/T/R 33.7 C "Old Wolf Road SB L/IT/IR 262.3 F
_ WB L 395 D  [ovERALL 1028  F
Metro Park Drive
WB T/R 7.9 A Exit 5 SB Ramps & Watervliet Shaker Road
NB L 2.9 A \Watervliet Shaker Road |EB L/TT/R 16.1 B
\Wolf Road NBTT 2.1 A \Watervliet Shaker Road [WB LT 18.2 B
NB R 4.3 A ) SBL 26.7 C
Exit 5 SB Off-Ramp
SBL 5.0 A SB T/R 15.7 B
Wolf Road
SBTT/R 3.1 A Sherwood Drive SB L/T/IR 26.4 C
OVERALL 4.0 A OVERALL 19.5 B
"Exit 4 NB Off-Ramp & Wolf Road Exit 5 NB Ramps & Watervliet Shaker Road
. EBLL 58.4 E ) EBL 22.4 C
Exit 4 NB Off-Ramp \Watervliet Shaker Road
EBR 18.1 B EB T/R 10.9 B
NBTTT 12.1 B i WB L 10.8 B
IWolf Road Watervliet Shaker Road
SBTT 8.6 A WB TT/R 14.1 B
OVERALL 21.4 C Holly Lane NB L/T/R 37.4 D
Exit 5 NB Off-Ramp SBL 236 ¢
SBT/R 11.3 B
"OVERALL 15.0 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.1.1-6
VISSIM Analysis Results
Intersection Level of Service
2026 (ETC+10) No-Build PM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
Central Avenue & Wolf Road JAlbany Shaker Road & Wolf Road
EBLL 55.7 E EBL 132.4 F
Central Avenue
EBTT 20.1 C IAlbany Shaker Road EB TT/R 30.4 C
WB TTT 47.8 D EBR 11.2 B
Central Avenue
WB R 23.1 o WB L 27.2 C
"Exit 2 NB Off-Ramp NB TTT 55.0 D Albany Shaker Road WBTT 39.5 D
SB LL 63.5 E WB R 40.2 D
olf Road
SBRR 29.8 C NB L 67.6 E
OVERALL 40.1 D \Wolf Road NB L/TT 73.4 E
Sand Creek Road & Wolf Road NB R 12.7 B
EBL 130.9 F OVERALL 49.8 D
Sand Creek Road EBT 111.9 F lAlbany Shaker Road & Old Wolf Road
EBR 64.6 E EBL 510.2 F
WB L 183.9 F IAlbany Shaker Road EBTT 420.7 F
Sand Creek Road WBT 197.0 F EBR 358.8 F
WB R 112.8 F WB L 88.3 F
JAlbany Shaker Road
NB L 70.5 E WB TT/R 32.4 C
|Wolf Road NBTT 41.4 D SB LL/T 73.9 E
Old Wolf Road
NB R 20.4 C SBR 49.4 D
SBL 67.9 E "OVERALL 190.0 F
[Wolf Road SBTT 37.0 D Old Wolf Road & CD Road
SBR 19.1 B Site Driveway EB L/T/R 6.4 A
OVERALL 76.9 E CD Road WB L/T/R 30.1 C
[Metro Park Drive & wolf Road lloid wolf Road NB L/TIR 162 B
[IHess station EB LTIR 416 D [loid wolf Road SB UT/R 41|
_ WB L 294 D [ovERALL 255 C
Metro Park Drive
WB T/R 35.0 C Exit 5 SB Ramps & Watervliet Shaker Road
NB L 41.0 D \Watervliet Shaker Road |EB L/TT/R 53.0 D
|Wolf Road NBTT 44.6 D \Watervliet Shaker Road |WB LT 24.0 C
NB R 394 D . SBL 35.2 D
Exit 5 SB Off-Ramp
SBL 13.3 B SBT/R 24.9 c
olf Road
SBTT/R 5.3 A Sherwood Drive SB L/T/IR 48.8 D
[loveraLL 299 ¢ |loveraLL 366 D
"Exit 4 NB Off-Ramp & Wolf Road Exit 5 NB Ramps & Watervliet Shaker Road
. EBLL 86.0 F ) EBL 30.0 C
Exit 4 NB Off-Ramp Watervliet Shaker Road
EBR 8.0 A EB T/R 11.0 B
NB TTT 193.7 F ) WB L 14.6 B
olf Road Watervliet Shaker Road
SBTT 6.0 A WB TT/R 20.2 C
[loveraLL 111.0 F [Holy Lane NB L/TIR 39 c
Exit 5 NB Off-Ramp SBL 321 ¢
SBT/R 10.5 B
"OVERALL 21.7 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.1.1-7
VISSIM Analysis Results
Intersection Level of Service
2036 (ETC+20) No-Build AM

Intersection/Approach Delay * LOS [lintersection/Approach Delay * LOS
Central Avenue & Wolf Road Albany Shaker Road & Wolf Road
EBLL 43.9 D EBL 39.8 D
Central Avenue
EBTT 21.4 C Albany Shaker Road EB TT/R 22.9 C
WB TTT 39.1 D EBR 12.0 B
Central Avenue
WB R 9.3 A WB L 24.3 C
Exit 2 NB Off-Ramp NBTTT 42.0 D Albany Shaker Road WBTT 21.3 C
SBLL 46.9 D WBR 3.4 A
\Wolf Road
SB RR 7.3 A NB L 49.8 D
OVERALL 30.4 C \Wolf Road NB L/TT 38.2 D
Sand Creek Road & Wolf Road NB R 8.6 A
EBL 34.4 C OVERALL 24.4 C
Sand Creek Road EBT 305 c IAlbany Shaker Road & Old Wolf Road
EBR 2.7 A EBL 49.7 D
WB L 35.4 D lAlbany Shaker Road EBTT 42.3 D
Sand Creek Road WB T 32.8 C EBR 28.2 C
WBR 5.9 A WB L 28.0 C
JAlbany Shaker Road
NB L 46.4 D WB TT/R 42.0 D
Wolf Road NB TT 15.2 B SBLUT 83.9 F
Old Wolf Road
NB R 8.0 A SBR 72.1 E
SBL 45.6 D "OVERALL 53.7 D
\Wolf Road SBTT 22.0 c Old Wolf Road & CD Road
SBR 10.0 B Site Driveway EB L/T/R 9.4 A
OVERALL 225 C CD Road WB L/T/R 69.3 E
[[Metro Park & wolf Road lloid wolf Road NB L/TIR a8 D
||Hess Station EB L/T/R 30.2 C ||0|d Wolf Road SB L/IT/IR 328.7 F
_ WB L a29] D [ovERALL us2|  F
Metro Park Drive
WB T/R 9.1 A Exit 5 SB Ramps & Watervliet Shaker Road
NB L 3.1 A \Watervliet Shaker Road |EB L/TT/R 17.6 B
\Wolf Road NBTT 2.1 A \Watervliet Shaker Road |WB LT 18.3 B
NB R 4.1 A ) SBL 26.3 C
Exit 5 SB Off-Ramp
SBL 3.2 A SBT/R 17.1 B
Wolf Road
SBTT/R 2.6 A Sherwood Drive SB L/T/IR 26.5 C
OVERALL 3.7 A OVERALL 19.6 B
"Exit 4 NB Off-Ramp & Wolf Road Exit 5 NB Ramps & Watervliet Shaker Road
. EBLL 59.9 E ' EBL 24.2 C
Exit 4 NB Off-Ramp \Watervliet Shaker Road
EBR 17.2 B EB T/R 10.0 A
NBTTT 13.2 B i WB L 13.0 B
Wolf Road Watervliet Shaker Road
SBTT 9.3 A WB TT/R 15.1 B
OVERALL 22.6 C Holly Lane NB L/T/R 38.7 D
Exit 5 NB Off-Ramp SBL 254 ¢
SBT/R 12.1 B
"OVERALL 15.8 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.1.1-8
VISSIM Analysis Results
Intersection Level of Service
2036 (ETC+20) No-Build PM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
Central Avenue & Wolf Road JAlbany Shaker Road & Wolf Road
EBLL 58.0 E EBL 111.8 F
Central Avenue
EBTT 21.0 C IAlbany Shaker Road EB TT/R 29.2 C
WB TTT 42.7 D EBR 11.1 B
Central Avenue
WB R 25.3 C WB L 28.2 C
"Exit 2 NB Off-Ramp NB TTT 56.5 E Albany Shaker Road WBTT 38.6 D
SBLL 64.8 E WBR 34.8 C
olf Road
SBRR 30.5 C NB L 55.3 E
OVERALL 39.3 D \Wolf Road NB L/TT 70.8 E
Sand Creek Road & Wolf Road NB R 12.0 B
EBL 142.4 F OVERALL 44.8 D
Sand Creek Road EBT 124.3 F lAlbany Shaker Road & Old Wolf Road
EBR 74.7 E EBL 518.3 F
WB L 190.3 F IAlbany Shaker Road EBTT 459.7 F
Sand Creek Road WBT 203.3 F EBR 447.0 F
WB R 120.4 F WB L 88.7 F
JAlbany Shaker Road
NB L 70.9 E WB TT/R 33.8 C
|Wolf Road NBTT 39.4 D SBLUT 72.3 E
Old Wolf Road
NB R 18.5 B SBR 48.0 D
SBL 66.7 E "OVERALL 212.1 F
[Wolf Road SBTT 37.9 D Old Wolf Road & CD Road
SBR 21.1 C Site Driveway EB L/T/R 6.3 A
OVERALL 78.6 E CD Road WB L/T/R 375 D
[Metro Park Drive & wolf Road lloid wolf Road NB L/T/IR 159 B
[IHess station EB LITIR 454 b |loid wolf Road SB UT/R 87
_ WB L 540/ D  [oVERALL 07 c
Metro Park Drive
WB T/R 39.0 D Exit 5 SB Ramps & Watervliet Shaker Road
NB L 54.2 D \Watervliet Shaker Road |EB L/TT/R 63.3 E
|Wolf Road NBTT 43.8 D \Watervliet Shaker Road [WB LT 25.9 C
NB R 32.4 C ) SBL 36.1 D
Exit 5 SB Off-Ramp
SBL 12.1 B SBT/R 28.0 c
olf Road
SBTT/R 4.5 A Sherwood Drive SB L/T/IR 56.0 E
"OVERALL 29.5 C OVERALL 41.5 D
"Exit 4 NB Off-Ramp & Wolf Road Exit 5 NB Ramps & Watervliet Shaker Road
. EBLL 99.3 F ) EBL 30.4 C
Exit 4 NB Off-Ramp Watervliet Shaker Road
EBR 10.1 B EB T/IR 10.8 B
NBTTT 198.5 F WB L 18.9 B
olf Road Watervliet Shaker Road
SBTT 5.7 A WB TT/R 215 C
[loveraLL 115.2 F [Holy Lane NB L/TIR 395 D
Exit 5 NB Off-Ramp SBL 325 ¢
SBT/R 10.9 B
"OVERALL 22.2 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




VISSIM Analysis Results
Intersection Level of Service
2046 (ETC+30) No-Build AM

Exhibit F.10.1.1-9

Intersection/Approach Delay * LOS ||Intersection/Approach Delay * LOS
Exit 4 NB Off-Ramp & Wolf Road Albany Shaker Road & Old Wolf Road
) EB LL 104.5 F EBL 64.3 E
Exit 4 NB Off-Ramp
EBR 49.6 D Albany Shaker Road EBTT 53.3 D
NB TTT 18.5 B EBR 49.8 D
\Wolf Road
SBTT 9.1 A WB L 26.7 C
Albany Shaker Road
OVERALL 38.5 D WB TT/R 42.1 D
Albany Shaker Road & Wolf Road old Wolf Road SB LL/T 89.3 F
EBL 32.8 C SBR 76.5 E
Albany Shaker Road EB TT/R 23.2 C OVERALL 58.7 E
EBR 12.7 B
WB L 28.8 C
Albany Shaker Road WBTT 23.4 C
WB R 5.5 A
NB L 51.2 D
Wolf Road NB L/TT 44.5 D
NB R 8.5 A
OVERALL 25.5 C

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.1.1-10
VISSIM Analysis Results
Intersection Level of Service
2046 (ETC+30) No-Build PM

Intersection/Approach Delay * LOS |lintersection/Approach Delay * LOS
[lExit 4 NB Off-Ramp & Wolf Road Albany Shaker Road & Old Wolf Road
_ EBLL 137.7 F EBL 469.8 F
Exit 4 NB Off-Ramp
EBR 25.9 C Albany Shaker Road EBTT 424.4 F
Iw NB TTT 330.6 F EBR 500.6 =
olf Road
SBTT 5.9 A WB L 96.1 F
Albany Shaker Road
OVERALL 169.6 F WB TT/R 41.8 D
lAlbany Shaker Road & Wolf Road old Wolf Road SB LL/T 95.5 F
EBL 95.4 F SBR 73.8 E
Albany Shaker Road EB TT/R 36.3 D OVERALL 214.6 F
EBR 14.7 B
WB L 35.0 D
Albany Shaker Road WBTT 44.0 D
WB R 29.3 c
NB L 61.0 E
olf Road NB L/TT 55.3 E
NB R 10.2 B
loveraLL 43.0 D

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right
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10.1.2 Freeway Level of Service

Freeway analyses for 1-87 were conducted in accordance with the Highway Capacity Manual (HCM2000)
using HCS+. The analyses were conducted for the freeway segments between Exits 2 and 4, Exits 4 and
5, Exits 5 and 6, and on the segments on the bridge over Albany-Shaker Road. Ramp junctions were
evaluated at Exits 2, 4 and 5. Weave areas were evaluated at Exit 2. All of these analyses were
conducted for Existing, ETC, ETC+10 and ETC+20. The freeway segment over Albany-Shaker Road
was also evaluated for ETC+30. The level of service worksheets for all of the freeway analyses are

provided in Attachment E.

The results of the AM and PM peak hour Existing and No-Build freeway analyses are summarized in

Exhibits 2.3.1.7 ¢, 2.3.1.7 d, F.10.1.2-1 and F.10.1.2-2.

Exhibit 2.3.1.7 c
Freeway Level of Service
2009 Existing
AM Peak Hour
Existing (2009)
Direction | Segment/Junction Ece/rr],f,l/?r/] LOS
FREEWAY SEGMENTS
Exit 2W on to Exit 4 off 19.6 C
NB Exit 4 off to Exit 4 on 14.4 B
Exit 4 on to Exit 5 off 17.6 B
Exit 5 on to Exit 6 off 12.3 B
Exit 6 on to Exit 5 off 29.9 D
SB Exit 4 off to Exit 5 on 28.8 D
Exit 5 on to Exit 4 on 30.1 D
Exit 4 on to Exit 2W off 33.8 D
RAMP JUNCTIONS
Exit 2W on-ramp 16.5 B
NB Exit 4 off-ramp 22.2 C
Exit 4 on-ramp 15.6 B
Exit 5 off-ramp 21.2 C
Exit 4 off-ramp 33.3 D
SB Exit 5 on-ramp 26.5 C
Exit 4 on-ramp 27.9 C
Exit 2W off-ramp 33.0 D
WEAVE AREAS
NB Extoifr:nqgamp to Exit 220 C
SB Eéltoﬁ\_/:/arcr)]rg)-ramp to Exit 285 D

pc/mi/lln = passenger cars per mile per lane
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Exhibit 2.3.1.7 d
Freeway Level of Service
2009 Existing
PM Peak Hour
Existing (2009)
Direction | Segment/Junction pl?:?;]n?/lrr):l LOS
FREEWAY SEGMENTS
Exit 2W on to Exit 4 off 36.3 E
NB Exit 4 off to Exit 4 on 31.5 D
Exit 4 on to Exit 5 off ** F
Exit 5 on to Exit 6 off 31.5 D
Exit 6 on to Exit 5 off 16.2 B
SB Exit 4 off to Exit 5 on 16.3 B
Exit 5 on to Exit 4 on 17.6 B
Exit 4 on to Exit 2W off 24.5 C
RAMP JUNCTIONS
Exit 2W on-ramp 29.4 D
NB Exit 4 off-ramp 33.4 D
Exit 4 on-ramp 35.8 F
Exit 5 off-ramp 45.0 F
Exit 4 off-ramp 20.1 C
SB Exit 5 on-ramp 16.9 B
Exit 4 on-ramp 22.1 C
Exit 2W off-ramp 25.5 C
WEAVE AREAS
NB Exto?fl?r:nqgamp to Exit 39.2 E
SB Eéltoﬁ\_/:/arcr)]rg)-ramp to Exit 29.4 D

1 - pc/mi/in = passenger cars per mile per lane

** . Density is greater than 45 pc/mi/ln and can no longer
be calculated with the basic freeway analysis. Segment is
oversaturated.
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Exhibit F.10.1-1
Freeway Level of Service
No-Build
AM Peak Hour
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)
Direction | Segment/Junction i i i i
’ vomin | 0S| oomitn | 105 | poimitn | 0S| pormin | L0

FREEWAY SEGMENT
Exit 2W on to Exit 4 off 19.6 o 19.6 o 19.6 o - -
NB Exit 4 off to Exit 4 on 14.7 B 14.7 B 14.4 B 13.7 B
Exit 4 on to Exit 5 off 18.0 B 18.0 B 18.3 o - -
Exit 5 on to Exit 6 off 12.3 B 12.5 B 12.8 B - -
Exit 6 on to Exit 5 off 29.9 D 29.6 D 29.6 D - -
SB Exit 4 off to Exit 5 on 28.8 D 29.1 D 29.7 D - -
Exit 5 on to Exit 4 on 30.4 D 31.0 D 314 D 314 D
Exit 4 on to Exit 2W off 34.2 D 34.6 D 35.0 D - -

RAMP JUNCTIONS
Exit 2W on-ramp 16.6 B 16.7 B 16.6 B - -
NB Exit 4 off-ramp 22.0 o 22.0 o 22.1 o - -
Exit 4 on-ramp 16.8 B 16.7 B 16.3 B - -
Exit 5 off-ramp 22.0 o 21.9 o 22.2 o - -
Exit 4 off-ramp 32.8 D 32.8 D 32.8 D - -
SB Exit 5 on-ramp 25.5 C 25.8 C 26.5 C - -
Exit 4 on-ramp 28.1 D 28.5 D 28.6 D - -
Exit 2W off-ramp 33.0 D 33.2 D 33.4 D - -

WEAVE AREAS

NB Extoﬁ:nqgamp o EXt 1 514 c 21.6 c 21.6 c - -
sB Eé'toﬁ\_’:’arﬂg'ramp OBt 314 D 32.0 D 32.8 D ; ;

pc/mi/ln = passenger cars per mile per lane
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Exhibit F.10.1-2
Freeway Level of Service
No-Build
PM Peak Hour
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)
Direction | Segment/Junction pl?:?;]n?/lrr):l LOS FI,D:/?;I/% LOS Es?;./tl)r,] LOS FI,D:/?;I/% LOS
FREEWAY SEGMENTS

Exit 2W on to Exit 4 off 36.3 E 36.8 E 37.3 E - -
NB Exit 4 off to Exit 4 on 315 D 315 D 32.2 D 31.8 D
Exit 4 on to Exit 5 off * F * F * F - -
Exit 5 on to Exit 6 off 32.0 D 32.3 D 32.8 D - -
Exit 6 on to Exit 5 off 16.9 B 17.9 B 18.6 o - -
SB Exit 4 off to Exit 5 on 16.7 B 17.0 B 18.0 B - -
Exit 5 on to Exit 4 on 18.3 o 18.6 o 19.3 o 19.9 o
Exit 4 on to Exit 2W off 25.2 o 25.8 o 26.8 D - -

RAMP JUNCTIONS
Exit 2W on-ramp 29.6 D 29.6 D 29.9 D - -
NB Exit 4 off-ramp 33.5 D 33.7 D 33.9 D - -
Exit 4 on-ramp 36.7 F 37.0 F 37.8 F - -
Exit 5 off-ramp 46.6 F 47.3 F 48.1 F - -
Exit 4 off-ramp 19.3 B 20.4 o 20.9 o - -
SB Exit 5 on-ramp 16.7 B 17.1 B 18.0 B - -
Exit 4 on-ramp 22.7 C 23.5 C 24.5 C - -
Exit 2W off-ramp 26.2 C 26.8 C 27.7 C - -

WEAVE AREAS

NB Extoffr:nqgamp O BXt ] 394 E 38.8 E 38.9 E ; ;
SB Eé'toﬁ\_’:’arﬂg'ramp WEX | 568 c 27.6 c 28.6 D ; ;

1 - pc/mi/in = passenger cars per mile per lane
** - Density is greater than 45 pc/mi/ln and can no longer be calculated with the basic freeway analysis. Segment is
oversaturated.

During the AM peak hour, all of the freeway segments, ramp junctions and weave areas are estimated to
operate at LOS D or better through ETC+20. There are some locations where the analysis of future No-
Build conditions shows a decrease in vehicle density from the Existing conditions. This is related to the
projected regional changes in travel patterns and mode choice of CDTC's regional travel demand model,
which indicate either no growth of mainline traffic combined with slight growth on the ramp or slight
decreases in ramp volumes.

During the PM peak hour, the following locations operate at LOS E or worse under the Existing condition
in the northbound direction:

e Freeway Segments
o Exit 2W on to Exit 4 off
o0 Exit 4 on to Exit 5 off
e Ramp Junctions
o Exit 4 on-ramp
o Exit 5 off-ramp
e \Weave Areas
o Exit 2E on to Exit 2W off

Through the ETC+20 design year, the same freeway facilities are estimated to continue to operate at LOS

E or F. There is no substantial degradation in these operations beyond the Existing condition because
there is little growth estimated in peak hour traffic on [-87. Similar to the AM peak hour, there are a few
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instances where the density reported decreases in a future year; these instances are related to slight
decreases in ramp volumes from the regional demand model.

10.2 Level of Service for Build Alternatives

Two build alternatives were evaluated for the purpose of this study: the Diamond Alternative and Flyover
Alternative.

Summaries of the LOS for each build alternative for the ETC, ETC+10, ETC+20, and ETC+30 future year
conditions are presented in the subsequent sections. Note that the ETC+30 condition was only evaluated
for the intersections adjacent to the bridges.

10.2.1 Diamond Alternative
10.2.1.1 Intersection Level of Service

Summaries of the LOS for the future design years, for the Diamond Alternative, are presented in Exhibits
F.10.2.1.1-1 through F.10.2.1.1-8. As shown in these analyses, there are intersections within the study
area, but outside the project area, that continue to have movements that experience LOS E or worse at
ETC+20 during the studied peak hours. These intersections are:

e Central Avenue & Wolf Road (PM)
e Sand Creek Road & Wolf Road (PM)
o Exit 5 SB Ramps & Watervliet-Shaker Road (PM)

At the project area intersections, all intersection approaches are estimated to operate at LOS D or better
through ETC+20. There is one movement, the westbound left-turn at the Albany-Shaker Road &
Connector Road intersection that operates at LOS E during both peak hours. This is relatively low
volume movement and the LOS E is a result of signal timing priority given to the major through
movements on Albany-Shaker Road and the Exit 4 ramps. Observation of other factors such as vehicle
gueue and volume-to-capacity ratio show that there is reserve capacity for the movement and the delay
level is related to the cycle length used to serve the other major movements at the intersection.

The ETC+30 design year was also evaluated for the intersections adjacent to bridge structures that will
be replaced as part of the project (I-87 over Albany-Shaker Road). All intersection approaches, at the
intersections adjacent to the bridge structures, are estimated to operate at LOS D or better. The
westbound left-turn at the Albany-Shaker Road & Connector Road intersection will continue to operate at
LOS E during both beak hours.
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Exhibit F.10.2.1.1-1
VISSIM Analysis Results
Intersection Level of Service
2016 (ETC) Diamond Alternative AM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road IAlbany Shaker Road & Old Wolf Road
EBLL 40.4 D EBL 22.1 C
Central Avenue [Albany Shaker Road
EBTT 19.9 B EBTT 10.3 B
WBTTT 37.9 D IAlbany Shaker Road WB TT/R 15.6 B
Central Avenue
WB R 7.6 A SBLL 28.4 C
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 40.2 D SBR 21.1 C
SBLL 4371 0 [overalL 183 B
\Wolf Road
SB RR 6.1 A Exit 5 SB Ramps & Watervliet Shaker Road
OVERALL 28.3 C atervliet Shaker Road |EB L/TT/R 25.8 C
Sand Creek Road & Wolf Road atervliet Shaker Road [WB LT 20.8 C
EBL 30.0 C . SBL 27.7 C
Exit 5 SB Off-Ramp
Sand Creek Road EBT 26.2 C SB T/R 22.4 C
EBR 2.6 A [Sherwood Drive SB L/T/R 317 C
WB L 31.6 C OVERALL 23.7 C
Sand Creek Road WB T 28.6 c Exit 5 NB Ramps & Watervliet Shaker Road
WB R 4.9 A . EBL 27.0 C
Watervliet Shaker Road
NB L 42.1 D EB T/R 13.7 B
\Wolf Road NBTT 14.6 B . WB L 13.4 B
Watervliet Shaker Road
NB R 8.3 A WB TT/R 16.5 B
SBL 42,7 D Holly Lane NB L/T/R 38.3 D
Wolf Road SBTT 15.7 B ) SBL 26.6 C
Exit 5 NB Off-Ramp
SBR 9.0 A SB T/R 11.2 B
OVERALL 19.0 B OVERALL 17.6 B
Metro Park Drive/Airport Connector & Wolf Road [Airport Connector & Albany Shaker Road
EBL 23.7 C EBTT 8.2 A
. IAlbany Shaker Road
JAirport Connector EBT 17.0 B EB RR 3.7 A
EBR 6.9 A WB L 42.8 D
[Albany Shaker Road
. WB L 26.3 C WBTT 5.2 A
Metro Park Drive
WB T/R 29.4 C ) NB LL 34.9 C
[Airport Connector
NB L 31.6 C NB R 5.4 A
olf Road NBTT 13.9 B OVERALL 13.9 B
NB R 6.8 A "Diamond NB Ramps & Airport Connector
SBL 16.3 B . NB L 19.6 B
Diamond NB Off-Ramp
\Wolf Road SBTT 19.8 B NB R 11.0 B
SBR 6.9 A JAirport Connector WBT 16.8 B
(OVERALL 17.7 B . EBL 15.4 B
Airport Connector
Albany Shaker Road & Wolf Road EBT 4.7 A
EBTT/R 2.8 A OVERALL 13.0 B
lAlbany Shaker Road
EBR 4.1 A "Diamond SB Ramps & Airport Connector
WB L 10.1 B SBL 23.2 C
JAlbany Shaker Road Diamond SB Off-Ramp
WBTT 4.9 A SBR 4.9 A
NB L 31.3 C ) WB L 12.0 B
olf Road IAirport Connector
NB R 8.7 A WBT 6.8 A
(OVERALL 6.7 A . EBT 14.7 B
Airport Connector
EBR 1.4 A
OVERALL 10.1 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.1.1-2
VISSIM Analysis Results
Intersection Level of Service
2016 (ETC) Diamond Alternative PM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road IAlbany Shaker Road & Old Wolf Road
EBLL 54.2 D EBL 30.9 C
Central Avenue [Albany Shaker Road
EBTT 19.2 B EBTT 11.6 B
WBTTT 37.2 D IAlbany Shaker Road WB TT/R 15.4 B
Central Avenue
WB R 19.7 B SBLL 29.5 C
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 52.6 D SBR 24.4 C
SBLL 62.0 E |loveraLL 194 B
olf Road
SB RR 26.0 C Exit 5 SB Ramps & Watervliet Shaker Road
OVERALL 35.5 D atervliet Shaker Road |EB L/TT/R 51.8 D
Sand Creek Road & Wolf Road atervliet Shaker Road [WB LT 27.0 C
EBL 108.3 F . SBL 37.6 D
Exit 5 SB Off-Ramp
Sand Creek Road EBT 92.0 F SB T/IR 8.6 A
EBR 48.8 D [Sherwood Drive SB L/T/R 48.5 D
WB L 161.0 F OVERALL 38.2 D
Sand Creek Road WBT 171.4 F Exit 5 NB Ramps & Watervliet Shaker Road
WB R 92.5 F . EBL 26.7 C
Watervliet Shaker Road
NB L 63.2 E EB T/R 13.1 B
olf Road NBTT 33.3 C ) WB L 18.5 B
Watervliet Shaker Road
NB R 12.3 B WB TT/R 20.5 C
SBL 62.3 E Holly Lane NB L/T/R 35.3 D
olf Road SBTT 35.8 D ) SBL 28.9 C
Exit 5 NB Off-Ramp
SBR 18.4 B SB T/R 11.7 B
OVERALL 70.0 E OVERALL 20.6 C
Metro Park Drive/Airport Connector & Wolf Road [Airport Connector & Albany Shaker Road
EBL 30.0 (] EBTT 23.5 C
. IAlbany Shaker Road
Alrport Connector EBT 30.5 C EB RR 7.5 A
EBR 18.2 B WB L 40.9 D
[Albany Shaker Road
. WB L 20.7 C WBTT 8.5 A
Metro Park Drive
WB T/R 35.8 D . NB LL 314 C
[Airport Connector
NB L 40.8 D NB R 8.0 A
olf Road NBTT 20.8 C OVERALL 19.1 B
NB R 7.8 A "Diamond NB Ramps & Airport Connector
SBL 24.0 C . NB L 18.9 B
Diamond NB Off-Ramp
olf Road SBTT 27.6 C NB R 6.8 A
SBR 12.0 B JAirport Connector WBT 41.3 D
(OVERALL 24.8 C . EBL 14.9 B
Airport Connector
Albany Shaker Road & Wolf Road EBT 15.1 B
EBTT/R 17.0 B OVERALL 20.1 C
lAlbany Shaker Road
EBR 59 A "Diamond SB Ramps & Airport Connector
WB L 18.6 B SBL 20.5 C
JAlbany Shaker Road Diamond SB Off-Ramp
WBTT 7.7 A SBR 11.6 B
NB L 28.1 C . WB L 10.4 B
olf Road IAirport Connector
NB R 8.7 A WBT 25.7 C
OVERALL 13.1 B . EBT 33.2 C
Airport Connector
EBR 7.1 A
OVERALL 17.2 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.1.1-3
VISSIM Analysis Results
Intersection Level of Service
2026 (ETC+10) Diamond Alternative AM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road IAlbany Shaker Road & Old Wolf Road
EBLL 39.3 D EBL 23.5 C
Central Avenue [Albany Shaker Road
EBTT 20.0 B EBTT 11.0 B
WBTTT 37.2 D IAlbany Shaker Road WB TT/R 15.9 B
Central Avenue
WB R 8.2 A SBLL 28.9 C
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 39.6 D SBR 21.1 C
SBLL 451l b [overalL 18.9 B
olf Road
SB RR 6.8 A Exit 5 SB Ramps & Watervliet Shaker Road
OVERALL 28.2 C atervliet Shaker Road |EB L/TT/R 34.8 C
Sand Creek Road & Wolf Road atervliet Shaker Road [WB LT 23.9 C
EBL 32.3 C . SBL 30.8 C
Exit 5 SB Off-Ramp
Sand Creek Road EBT 28.1 C SB T/R 26.9 C
EBR 25 A [Sherwood Drive SB L/T/R 35.1 D
WB L 335 C OVERALL 27.8 C
Sand Creek Road WBT 29.9 c Exit 5 NB Ramps & Watervliet Shaker Road
WB R 5.0 A . EBL 30.4 C
Watervliet Shaker Road
NB L 42.5 D EB T/R 14.3 B
olf Road NBTT 15.1 B ) WB L 16.1 B
Watervliet Shaker Road
NB R 9.0 A WB TT/R 16.2 B
SBL 45.7 D Holly Lane NB L/T/R 39.3 D
olf Road SBTT 17.0 B ) SBL 27.2 C
Exit 5 NB Off-Ramp
SBR 9.3 A SB T/R 12.2 B
OVERALL 20.2 C OVERALL 18.2 B
Metro Park Drive/Airport Connector & Wolf Road [Airport Connector & Albany Shaker Road
EBL 25.6 C EBTT 9.2 A
. IAlbany Shaker Road
JAirport Connector EBT 18.2 B EB RR 3.7 A
EBR 6.8 A WB L 42.4 D
[Albany Shaker Road
) WB L 21.4 C WBTT 55 A
Metro Park Drive
WB T/R 28.5 C ) NB LL 329 C
[Airport Connector
NB L 32.0 C NB R 5.7 A
olf Road NBTT 15.0 B OVERALL 14.4 B
NB R 7.0 A "Diamond NB Ramps & Airport Connector
SBL 16.1 B . NB L 19.3 B
Diamond NB Off-Ramp
olf Road SBTT 21.8 C NB R 10.8 B
SBR 6.8 A [Airport Connector WBT 22.9 C
(OVERALL 18.7 B . EBL 15.9 B
Airport Connector
Albany Shaker Road & Wolf Road EBT 12.0 B
EBTT/R 3.2 A OVERALL 155 B
lAlbany Shaker Road
EBR 4.3 A "Diamond SB Ramps & Airport Connector
WB L 11.4 B SBL 19.2 B
JAlbany Shaker Road Diamond SB Off-Ramp
WBTT 4.9 A SBR 5.2 A
NB L 29.8 C ) WB L 12.0 B
olf Road IAirport Connector
NB R 8.7 A WBT 14.7 B
OVERALL 6.9 A . EBT 19.4 B
Airport Connector
EBR 15 A
OVERALL 12.2 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.1.1-4
VISSIM Analysis Results
Intersection Level of Service
2026 (ETC+10) Diamond Alternative PM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road IAlbany Shaker Road & Old Wolf Road
EBLL 56.4 E EBL 34.0 C
Central Avenue [Albany Shaker Road
EBTT 20.0 C EBTT 15.3 B
WBTTT 39.6 D IAlbany Shaker Road WB TT/R 17.2 B
Central Avenue
WB R 21.2 C SBLL 29.3 C
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 53.5 D SBR 23.8 C
SBLL 624] E  |overALL 2100 ¢
\Wolf Road
SB RR 27.7 C Exit 5 SB Ramps & Watervliet Shaker Road
OVERALL 37.0 D atervliet Shaker Road |EB L/TT/R 63.2 E
Sand Creek Road & Wolf Road atervliet Shaker Road [WB LT 26.2 C
EBL 116.6 F . SBL 39.1 D
Exit 5 SB Off-Ramp
Sand Creek Road EBT 108.4 F SB T/R 9.1 A
EBR 61.5 E [Sherwood Drive SB L/T/R 46.0 D
WB L 169.2 F (OVERALL 43.1 D
Sand Creek Road WBT 180.5 F Exit 5 NB Ramps & Watervliet Shaker Road
WB R 99.9 F . EBL 321 C
Watervliet Shaker Road
NB L 66.9 E EB T/R 10.1 B
Wolf Road NBTT 35.2 D ) WB L 19.3 B
Watervliet Shaker Road
NB R 14.4 B WB TT/R 21.0 C
SBL 64.4 E Holly Lane NB L/T/R 40.7 D
Wolf Road SBTT 38.3 D ) SBL 31.6 C
Exit 5 NB Off-Ramp
SBR 20.6 C SB T/R 9.1 A
OVERALL 74.9 E OVERALL 21.5 C
Metro Park Drive/Airport Connector & Wolf Road JAirport Connector & Albany Shaker Road
EBL 32.1 C EBTT 23.2 C
. IAlbany Shaker Road
IAirport Connector EBT 314 c EB RR 7.4 A
EBR 19.3 B WB L 47.2 D
[Albany Shaker Road
. WB L 22.0 C WBTT 6.6 A
Metro Park Drive
WB T/R 36.5 D ) NB LL 29.3 C
[Airport Connector
NB L 43.7 D NB R 6.0 A
olf Road NBTT 23.8 C OVERALL 18.2 B
NB R 8.7 A "Diamond NB Ramps & Airport Connector
SBL 16.5 B . NB L 19.0 B
Diamond NB Off-Ramp
Wolf Road SBTT 30.0 C NB R 7.1 A
SBR 13.9 B JAirport Connector WBT 51.7 D
(OVERALL 27.0 C . EBL 17.2 B
Airport Connector
Albany Shaker Road & Wolf Road EBT 15.9 B
EBTT/R 18.1 B OVERALL 22.8 C
lAlbany Shaker Road
EBR 6.5 A "Diamond SB Ramps & Airport Connector
WB L 26.2 C SBL 21.4 C
JAlbany Shaker Road Diamond SB Off-Ramp
WBTT 7.8 A SBR 135 B
NB L 26.4 C . WB L 11.0 B
olf Road IAirport Connector
NB R 9.1 A WBT 26.8 C
(OVERALL 14.4 B . EBT 33.0 C
Airport Connector
EBR 7.4 A
OVERALL 18.1 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.1.1-5
VISSIM Analysis Results
Intersection Level of Service
2036 (ETC+20) Diamond Alternative AM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road IAlbany Shaker Road & Old Wolf Road
EBLL 42.8 D EBL 23.8 C
Central Avenue [Albany Shaker Road
EBTT 20.6 C EBTT 111 B
WBTTT 36.5 D IAlbany Shaker Road WB TT/R 16.9 B
Central Avenue
WB R 8.8 A SBLL 28.6 C
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 41.5 D SBR 21.2 C
SBLL 4670 0 [overal 19.2 B
olf Road
SB RR 7.0 A Exit 5 SB Ramps & Watervliet Shaker Road
OVERALL 29.0 C atervliet Shaker Road |EB L/TT/R 43.2 D
Sand Creek Road & Wolf Road atervliet Shaker Road [WB LT 26.1 C
EBL 32.1 C . SBL 34.6 C
Exit 5 SB Off-Ramp
Sand Creek Road EBT 26.9 C SB T/R 32.8 C
EBR 25 A [Sherwood Drive SB L/T/R 35.6 D
WB L 33.2 C OVERALL 31.8 C
Sand Creek Road WBT 30.3 c Exit 5 NB Ramps & Watervliet Shaker Road
WB R 5.2 A . EBL 30.9 C
Watervliet Shaker Road
NB L 44.0 D EB T/R 15.2 B
olf Road NBTT 16.5 B ) WB L 15.6 B
Watervliet Shaker Road
NB R 7.4 A WB TT/R 17.1 B
SBL 44.5 D Holly Lane NB L/T/R 36.3 D
olf Road SBTT 18.2 B . SBL 28.3 C
Exit 5 NB Off-Ramp
SBR 9.6 A SB T/R 12.3 B
OVERALL 211 C OVERALL 18.9 B
Metro Park Drive/Airport Connector & Wolf Road [Airport Connector & Albany Shaker Road
EBL 25.5 C EBTT 10.6 B
. IAlbany Shaker Road
IAirport Connector EBT 24.3 C EB RR 3.7 A
EBR 6.9 A WB L 61.0 E
[Albany Shaker Road
. WB L 21.9 C WBTT 6.5 A
Metro Park Drive
WB T/R 26.6 C ) NB LL 314 C
[Airport Connector
NB L 33.8 C NB R 6.4 A
olf Road NBTT 15.4 B OVERALL 15.3 B
NB R 7.7 A "Diamond NB Ramps & Airport Connector
SBL 13.1 B . NB L 21.0 C
Diamond NB Off-Ramp
olf Road SBTT 21.6 C NB R 10.6 B
SBR 6.9 A JAirport Connector WBT 25.4 C
(OVERALL 18.9 B . EBL 22.6 C
Airport Connector
Albany Shaker Road & Wolf Road EBT 18.2 B
EBTT/R 3.6 A OVERALL 18.9 B
lAlbany Shaker Road
EBR 4.4 A "Diamond SB Ramps & Airport Connector
WB L 12.9 B SBL 20.7 C
JAlbany Shaker Road Diamond SB Off-Ramp
WBTT 54 A SBR 5.9 A
NB L 29.8 C ) WB L 11.8 B
olf Road IAirport Connector
NB R 8.7 A WBT 21.7 C
(OVERALL 7.3 A . EBT 25.1 C
Airport Connector
EBR 1.4 A
OVERALL 15.6 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.1.1-6
VISSIM Analysis Results
Intersection Level of Service
2036 (ETC+20) Diamond Alternative PM

Intersection/Approach Delay * LOS [[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road IAlbany Shaker Road & Old Wolf Road
EBLL 56.9 E EBL 46.3 D
Central Avenue [Albany Shaker Road
EBTT 20.3 C EBTT 2.0 A
WBTTT 41.4 D IAlbany Shaker Road WB TT/R 10.2 B
Central Avenue
WB R 25.7 C SBLL 38.9 D
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 54.9 D SBR 31.0 C
SBLL 60.3 E |loveraL 182 B
olf Road
SB RR 27.4 C Exit 5 SB Ramps & Watervliet Shaker Road
OVERALL 38.0 D atervliet Shaker Road |EB L/TT/R 69.4 E
Sand Creek Road & Wolf Road atervliet Shaker Road [WB LT 314 C
EBL 133.6 F . SBL 41.4 D
Exit 5 SB Off-Ramp
Sand Creek Road EBT 122.6 F SB T/R 11.0 B
EBR 73.2 E [Sherwood Drive SB L/T/R 52.0 D
WB L 177.5 F (OVERALL 47.7 D
Sand Creek Road WBT 190.7 F Exit 5 NB Ramps & Watervliet Shaker Road
WB R 109.0 F . EBL 31.6 C
Watervliet Shaker Road
NB L 68.2 E EB T/R 12.1 B
olf Road NBTT 36.1 D ) WB L 21.3 C
Watervliet Shaker Road
NB R 15.8 B WB TT/R 20.8 C
SBL 66.3 E Holly Lane NB L/T/R 39.3 D
olf Road SBTT 37.5 D . SBL 33.3 C
Exit 5 NB Off-Ramp
SBR 21.0 C SB T/R 11.0 B
OVERALL 79.1 E OVERALL 22.0 C
Metro Park Drive/Airport Connector & Wolf Road [Airport Connector & Albany Shaker Road
EBL 36.2 D EBTT 28.6 C
. IAlbany Shaker Road
JAirport Connector EBT 30.8 C EB RR 7.8 A
EBR 19.9 B WB L 59.0 E
[Albany Shaker Road
. WB L 26.5 C WBTT 25.0 C
Metro Park Drive
WB T/R 41.5 D . NB LL 34.8 C
[Airport Connector
NB L 47.9 D NB R 9.7 A
olf Road NBTT 23.6 C OVERALL 24.6 C
NB R 9.2 A "Diamond NB Ramps & Airport Connector
SBL 20.7 C . NB L 22.5 C
Diamond NB Off-Ramp
olf Road SBTT 31.9 C NB R 7.1 A
SBR 14.9 B JAirport Connector WBT 39.0 D
(OVERALL 29.4 C . EBL 20.4 C
Airport Connector
Albany Shaker Road & Wolf Road EBT 14.5 B
EBTT/R 19.6 B OVERALL 22.1 C
lAlbany Shaker Road
EBR 8.2 A "Diamond SB Ramps & Airport Connector
WB L 23.9 C SBL 26.0 C
JAlbany Shaker Road Diamond SB Off-Ramp
WBTT 7.0 A SBR 17.0 B
NB L 36.5 D . WB L 10.5 B
olf Road IAirport Connector
NB R 11.9 B WBT 24.6 C
(OVERALL 16.3 B . EBT 32.6 C
Airport Connector
EBR 8.0 A
OVERALL 18.9 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.1.1-7
VISSIM Analysis Results
Intersection Level of Service
2046 (ETC+30) Diamond Alternative AM

Intersection/Approach Delay * LOS [lintersection/Approach Delay * LOS
Metro Park Drive/Airport Connector & Wolf Road Albany Shaker Road & Old Wolf Road
EB L 24.9 C EB L 25.0 C
) Albany Shaker Road
Airport Connector EBT 23.8 C EBTT 13.0 B
EBR 6.8 A Albany Shaker Road WB TT/R 17.4 B
WB L 245 C SBLL 29.3 C
Metro Park Drive Old Wolf Road
WB T/R 25.9 C SBR 21.0 C
NB L 33.4 C OVERALL 20.1 C
Wolf Road NBTT 14.2 B Airport Connector & Albany Shaker Road
NB R 6.7 A EBTT 10.9 B
Albany Shaker Road
SBL 16.3 B EB RR 3.9 A
Wolf Road SBTT 22.0 C WB L 38.5 D
Albany Shaker Road
SBR 6.8 A WBTT 6.8 A
OVERALL 18.7 B . NB LL 325 Cc
Airport Connector
Albany Shaker Road & Wolf Road NB R 6.5 A
EBTT/R 3.7 A OVERALL 15.6 B
Albany Shaker Road
EB R 4.8 A "Diamond NB Ramps & Airport Connector
WB L 131 B . NB L 20.7 C
Albany Shaker Road Diamond NB Off-Ramp
WBTT 5.3 A NB R 11.2 B
NB L 31.0 C Airport Connector WBT 26.3 C
\Wolf Road
NB R 9.5 A ) EBL 19.3 B
Airport Connector
OVERALL 7.8 A EBT 17.6 B
OVERALL 18.4 B
"Diamond SB Ramps & Airport Connector
. SBL 20.6 C
Diamond SB Off-Ramp
SBR 6.0 A
. WB L 10.6 B
Airport Connector
WB T 21.7 C
. EBT 25.6 C
Airport Connector
EBR 15 A
OVERALL 15.7 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.1.1-8

VISSIM Analysis Results
Intersection Level of Service
2046 (ETC+30) Diamond Alternative PM

Intersection/Approach Delay * LOS |[[intersection/Approach Delay * LOS
Metro Park Drive/Airport Connector & Wolf Road Albany Shaker Road & Old Wolf Road
EB L 36.5 D EB L 48.1 D
) Albany Shaker Road
Airport Connector EBT 30.9 C EBTT 1.9 A
EBR 20.0 C Albany Shaker Road WB TT/R 10.7 B
WB L 26.6 C SBLL 38.8 D
Metro Park Drive Old Wolf Road
WB T/R 425 D SBR 29.6 C
NB L 46.3 D OVERALL 18.4 B
Wolf Road NBTT 24.6 c Airport Connector & Albany Shaker Road
NB R 9.5 A EBTT 29.7 C
Albany Shaker Road
SBL 22.7 C EB RR 8.6 A
Wolf Road SBTT 32.0 Cc WB L 59.4 E
Albany Shaker Road
SBR 15.9 B WBTT 24.6 C
OVERALL 29.6 Cc . NB LL 34.8 Cc
Airport Connector
Albany Shaker Road & Wolf Road NB R 7.0 A
EBTT/R 194 B OVERALL 24.8 Cc
Albany Shaker Road
EB R 8.6 A "Diamond NB Ramps & Airport Connector
WB L 233 Cc NB L 22.8 c
Albany Shaker Road Diamond NB Off-Ramp
WBTT 7.4 A NB R 7.5 A
NB L 35.0 D Airport Connector WBT 42.4 D
\Wolf Road
NB R 12.2 B ) EBL 235 C
Airport Connector
OVERALL 16.2 B EBT 147 B
OVERALL 23.1 C
"Diamond SB Ramps & Airport Connector
. SBL 28.3 C
Diamond SB Off-Ramp
SBR 18.3 B
. WB L 115 B
Airport Connector
WB T 25.2 Cc
. EBT 33.1 C
Airport Connector
EBR 9.6 A
OVERALL 20.1 C

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Appendix F — Traffic Analysis

10.2.1.2

Freeway analyses for 1-87 were conducted in accordance with the Highway Capacity Manual (HCM2000)
using HCS+. The analyses were conducted for the freeway segments between Exits 2 and 4, Exits 4 and
5, Exits 5 and 6, and on the segment under the proposed Connector Road and Diamond interchange.
Ramp junctions were evaluated at Exits 2, 4 and 5. Weave areas were evaluated at Exit 2. All of these
analyses were conducted for Existing, ETC, ETC+10 and ETC+20. The freeway segment under the
proposed Connector Road and Diamond interchange was also evaluated for ETC+30.

The results of the AM and PM peak hour Flyover Alternative freeway analyses are summarized in Exhibits

Freeway Level of Service

F.10.2.1.2-1 and F.10.2.1.2-2.

Exhibit F.10.2.1.2-1
Freeway Level of Service
Diamond Alternative
AM Peak Hour
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)
Direction | Segment/Junction i i i i
; ety | 105 | penei | Los | perly | vos | el | Los
FREEWAY SEGMENTS
Exit 2W on to Exit 4 off 21.6 o 22.9 o 23.9 o - -
NB Exit 4 off to Exit 4 on 16.0 B 16.7 B 16.7 B 17.0 B
Exit 4 on to Exit 5 off 16.3 B 17.0 B 17.3 B 17.3 B
Exit 5 on to Exit 6 off 11.8 B 12.5 B 12.5 B - -
Exit 6 on to Exit 5 off 29.9 D 30.4 D 30.9 D - -
sB Exit 5 on to Exit 4 off 35.4 E 37.7 E 40.4 E 40.4 E
Exit 4 off to Exit 4 on 30.7 D 32.0 D 33.4 D 33.1 D
Exit 4 on to Exit 2W off 34.2 D 34.6 D 35.0 D - -
RAMP JUNCTIONS
Exit 2W on-ramp 18.1 B 19.2 B 20.1 C - -
NB Exit 4 off-ramp 20.9 o 22.2 o 23.3 o - -
Exit 4 on-ramp 14.7 B 15.3 B 15.5 B - -
Exit 5 off-ramp 19.2 B 19.8 B 20.1 o - -
Exit 5 on-ramp 26.1 C 27.6 C 29.2 D - -
SB Exit 4 off-ramp 29.8 D 31.0 D 32.1 D - -
Exit 4 on-ramp 26.1 C 27.2 C 28.2 D - -
Exit 2W off-ramp 33.3 D 33.6 D 33.8 D - -
WEAVE AREAS
NB Extoffr:nqgamp o BXt | 5 c 23.6 c 24.8 c - -
sB Eé'toﬁ\_’:’arﬂg'ramp EAt] 598 D 30.3 D 31.0 D ; ;
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Appendix F — Traffic Analysis

Exhibit F.10.2.1.2-2
Freeway Level of Service
Diamond Alternative
PM Peak Hour
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)
Direction | Segment/Junction i i i i
g ey | Los | penely | Los | Perel | tos | Do | vos
FREEWAY SEGMENTS
Exit 2W on to Exit 4 off 39.5 E 40.2 E 40.8 E - -
NB Exit 4 off to Exit 4 on 311 D 311 D 315 D 315 D
Exit 4 on to Exit 5 off 43.0 E 43.7 E 44.6 E * F
Exit 5 on to Exit 6 off 30.1 D 30.9 D 317 D - -
Exit 6 on to Exit 5 off 17.2 B 17.8 B 18.4 o - -
SB Exit 5 on to Exit 4 off 23.9 o 24.8 o 25.5 o 25.5 o
Exit 4 off to Exit 4 on 17.6 B 18.0 B 18.3 o 18.0 B
Exit 4 on to Exit 2W off 25.2 o 25.8 o 26.5 D - -
RAMP JUNCTIONS
Exit 2W on-ramp 31.1 D 31.2 D 31.4 D - -
NB Exit 4 off-ramp 32.4 D 32.7 D 32.9 D - -
Exit 4 on-ramp 29.7 D 30.1 D 30.8 D - -
Exit 5 off-ramp 36.4 E 36.6 E 36.9 E - -
Exit 5 on-ramp 18.4 B 19.6 B 20.1 C - -
sB Exit 4 off-ramp 22.6 C 23.5 C 24.2 C - -
Exit 4 on-ramp 21.8 C 22.3 C 22.8 C - -
Exit 2W off-ramp 26.3 C 26.8 C 27.3 C - -
WEAVE AREAS
NB Extoffr:nqgamp o EXIt | 394 E 40.1 E 412 E - -
sB Eé'toﬁ\_’:’arﬂg'ramp PEAL 539 c 24.9 c 25.8 c ; ;

During the AM peak hour, the following locations operate at LOS E under the ETC+20 condition in the
southbound direction:

e Freeway Segments
0 Exit 5 on to Exit 4 off

During the PM peak hour, the following locations operate at LOS E under the ETC+20 condition in the
northbound direction:

e Freeway Segments
o Exit 2W on TO Exit 4 off
o Exit 4 on to Exit 5 off
¢ Ramp Junctions
o Exit 5 off
e Weave Areas
o Exit 2E on to Exit 2W off

The southbound freeway segment between Exit 5 on and Exit 4 off is estimated to degrade from LOS D
to LOS E during the AM peak hour when compared to No-Build ETC+20. The operations were
approaching the LOS E threshold under the No-Build conditions and higher volume for the Diamond
Alternative pushed it over the LOS E threshold (>35 pc/m/l). The new ramp configuration and removal of
the C-D Road is the primary reason for the increase in traffic volume between Exits 5 and 4.
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Appendix F — Traffic Analysis

10.2.2 Flyover Alternative
10.2.2.1 Intersection Level of Service

Summaries of the LOS for the future design years for the Flyover Alternative are presented in Exhibits
F.10.2.2.1-1 through F.10.2.2.1-8. As shown in these analyses, there are intersections within the study
area, but outside the project area, that continue to have movements that experience LOS E or worse at
ETC+20 during the studied peak hours:

e Central Avenue & Wolf Road (PM)
e Sand Creek Road & Wolf Road (PM)
o Exit 5 SB Ramps & Watervliet-Shaker Road (PM)

At the project area intersections, all intersection approaches are estimated to operate at LOS D or better
through ETC+20. There is one movement, the westbound left-turn at the Albany-Shaker Road & New
Exit 4 Ramps intersection, which operates at LOS E during both peak hours. This is a relatively low
volume movement and the LOS E is a result of signal timing priority given to the major through
movements on Albany-Shaker Road and the Exit 4 ramps. Observation of other factors such as vehicle
gueue and volume-to-capacity ratio show that there is reserve capacity for the movement and the delay
level is related to the cycle length used to serve the other major movements at the intersection.

The ETC+30 design year was also evaluated for the intersections adjacent to bridge structures that will
be replaced as part of the project (I-87 over Albany-Shaker Road). This evaluation was completed to
confirm that additional geometry resulting in wider bridge width is not needed to support the ETC+30
design year.
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Exhibit F.10.2.2.1-1
VISSIM Analysis Results
Intersection Level of Service
2016 (ETC) Flyover Alternative AM

Signalized Intersections Signalized Intersections
Intersection/Approach Delay * LOS ([[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road
EB LL 42.1 D EBL 18.2 B
Central Avenue Albany Shaker Road
EBTT 19.7 B EBTT 15.6 B
WBTTT 38.4 D IAlbany Shaker Road WB TT/R 13.5 B
Central Avenue
WB R 8.5 A SBLL 294 C
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 42.5 D SBR 21.7 C
SBLL a78] D  [ovERALL 180 B
olf Road
SB RR 5.4 A Exit 5 SB Ramps & Watervliet Shaker Road
(OVERALL 29.2 C \Watervliet Shaker Road |EB L/TT/R 17.1 B
Sand Creek Road & Wolf Road \Watervliet Shaker Road |WB LT 24.5 C
EB L 29.9 C ) SBL 22.7 o]
Exit 5 SB Off-Ramp
Sand Creek Road EBT 25.6 C SB T/R 24.3 c
EBR 2.3 A Sherwood Drive SB L/T/R 26.4 C
WB L 35.2 D OVERALL 23.1 C
Sand Creek Road WB T 31.8 c Exit 5 NB Ramps & Watervliet Shaker Road
WB R 5.2 A . EBL 20.0 (63
\Watervliet Shaker Road
NB L 39.5 D EB T/R 10.0 A
olf Road NBTT 14.2 B . WB L 9.9 A
\Watervliet Shaker Road
NB R 5.7 A WB TT/R 10.6 B
SBL 43.1 D Holly Lane NB L/T/R 28.2 C
Wolf Road SBTT 16.4 B ) SBL 21.4 ¢
Exit 5 NB Off-Ramp
SBR 6.3 A SB T/R 9.3 A
OVERALL 19.0 B ”OVERALL 12.3 B
"Metro Park Drive & Wolf Road New Exit 4 Ramps & Albany Shaker Road
"Hess Station EB L/T/R 36.7 D EBTT 18.6 B
lAlbany Shaker Road
. WB L 45.6 D EBR 6.0 A
Metro Park Drive
WB T/R 8.7 A WB L 41.4 D
lAlbany Shaker Road
NB L 4.4 A WBTT 6.6 A
\Wolf Road NB TT 2.5 A i NB LL 22.7 C
New Exit 4 Ramps
NB R 4.1 A NB R 11.0 B
SBL 3.3 A OVERALL 15.2 B
olf Road = = =
SBTT/R 15 A Unsignalized Intersections
OVERALL 35 A )
Intersection/Approach Delay * LOS
[Albany Shaker Road & Wolf Road
EBLL 51.1 D Exit 4 NB Off-Ramp & Wolf Road
Albany Shaker Road  [EB TT/R 70| A |[Extano-Ramp  |eBR | 48] B
EB R 59 A
WB L 20.0 B
IAlbany Shaker Road WBTT 10.8 B
WB R 5.0 A
NB L 28.0 Cc
olf Road NB L/TT 26.7 C
NB R 2.1 A
OVERALL 12.9 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right



Exhibit F.10.2.2.1-2
VISSIM Analysis Results
Intersection Level of Service
2016 (ETC) Flyover Alternative PM

Signalized Intersections

Signalized Intersections

Intersection/Approach Delay * LOS |[[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road
EB LL 58.0 E EBL 20.8 C
Central Avenue Albany Shaker Road
EBTT 19.8 B EBTT 17.7 B
WBTTT 54.4 D Albany Shaker Road WB TT/R 9.2 A
Central Avenue
WB R 29.2 C SB LL 31.7 C
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 54.8 D SBR 17.8 B
SBLL 62.8 E |loveraLL 18.9 B
Wolf Road
SB RR 30.1 C Exit 5 SB Ramps & Watervliet Shaker Road
(OVERALL 434 D \Watervliet Shaker Road |EB L/TT/R 42.6 D
Sand Creek Road & Wolf Road \Watervliet Shaker Road |WB LT 23.9 C
EBL 128.3 F . SBL 36.2 D
Exit 5 SB Off-Ramp
Sand Creek Road EBT 107.7 F SB T/R 6.2 A
EBR 61.3 E Sherwood Drive SB L/T/IR 45.6 D
WB L 154.1 F OVERALL 33.0 C
Sand Creek Road WBT 169.3 F Exit 5 NB Ramps & Watervliet Shaker Road
WB R 86.0 F . EB L 314 C
Watervliet Shaker Road
NB L 67.3 E EB T/R 12.5 B
\Wolf Road NBTT 34.4 C . WB L 18.9 B
Watervliet Shaker Road
NB R 14.3 B WB TT/R 21.0 (63
SB L 66.2 E Holly Lane NB L/T/R 32.2 C
\Wolf Road SBTT 38.0 D ) SBL 34.1 C
Exit 5 NB Off-Ramp
SBR 22.2 C SBT/R 10.2 B
OVERALL 711 E |loveraLL 23.2 c
"Metro Park Drive & Wolf Road New Exit 4 Ramps & Albany Shaker Road
"Hess Station EB L/T/IR 36.3 D EBTT 26.8 C
Albany Shaker Road
. WB L 45.1 D EBR 9.5 A
Metro Park Drive
WB T/R 22.0 C WB L 64.3 E
Albany Shaker Road
NB L 7.3 A WBTT 10.9 B
\Wolf Road NBTT 6.4 A . NB LL 22.8 C
New Exit 4 Ramps
NB R 55 A NB R 8.9 A
SB L 8.1 A OVERALL 18.5 B
Wolf Road = = =
SBTT/R 4.0 A Unsignalized Intersections
OVERALL 8.4 A .
Intersection/Approach Delay * LOS
[Albany Shaker Road & Wolf Road |
EBLL 51.3 D |Exit 4 NB Off-Ramp & Wolf Road
[Albany Shaker Road EB TT/R 10.0 B Exit 4 NB Off-Ramp |EB R 5.7 A
EBR 55 A
WB L 25.0 C
IAlbany Shaker Road WBTT 19.5 B
WB R 15.4 B
NB L 23.4 C
Wolf Road NB L/TT 26.5 C
NB R 3.6 A
OVERALL 19.5 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.2.1-3
VISSIM Analysis Results
Intersection Level of Service
2026 (ETC+10) Flyover Alternative AM

Signalized Intersections

Signalized Intersections

Intersection/Approach Delay * LOS |[[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road
EBLL 44.6 D EBL 18.3 B
Central Avenue Albany Shaker Road
EBTT 21.1 C EBTT 155 B
WB TTT 40.2 D Albany Shaker Road WB TT/R 13.7 B
Central Avenue
WB R 9.2 A SBLL 28.6 C
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 43.7 D SBR 21.9 C
SBLL so0f] D  [loveErALL 178 B
\Wolf Road
SB RR 6.5 A Exit 5 SB Ramps & Watervliet Shaker Road
(OVERALL 31.2 C \Watervliet Shaker Road |EB L/TT/R 17.7 B
Sand Creek Road & Wolf Road \Watervliet Shaker Road |WB LT 216 C
EBL 33.7 C i SBL 24.6 C
Exit 5 SB Off-Ramp
Sand Creek Road EBT 27.9 C SB T/R 18.3 B
EBR 25 A Sherwood Drive SB L/T/IR 28.2 C
WB L 35.6 D OVERALL 21.1 C
Sand Creek Road WBT 325 c Exit 5 NB Ramps & Watervliet Shaker Road
WB R 55 A . EBL 23.2 C
Watervliet Shaker Road
NB L 43.4 D EB T/R 10.4 B
\Wolf Road NBTT 14.5 B . WB L 11.7 B
Watervliet Shaker Road
NB R 7.0 A WB TT/R 12.8 B
SBL 44.8 D Holly Lane NB L/T/R 32.1 C
\Wolf Road SBTT 18.3 B ) SBL 24.1 C
Exit 5 NB Off-Ramp
SBR 7.0 A SBT/IR 10.1 B
OVERALL 203] ¢ [overaLL 14.2 B
"Metro Park Drive & Wolf Road New Exit 4 Ramps & Albany Shaker Road
"Hess Station EB L/T/R 37.8 D EBTT 23.1 C
Albany Shaker Road
. WB L 51.4 D EBR 11.8 B
Metro Park Drive
WB T/R 8.6 A WB L 50.0 D
Albany Shaker Road
NB L 3.0 A WBTT 7.4 A
Wolf Road NBTT 2.3 A . NB LL 20.6 C
New Exit 4 Ramps
NB R 4.2 A NB R 11.8 B
SBL 3.1 A OVERALL 17.0 B
Wolf Road = = =
SBTT/R 1.6 A Unsignalized Intersections
OVERALL 3.5 A X
Intersection/Approach Delay * LOS
[Albany Shaker Road & Wolf Road |
EBLL 484| D [Exit 4 NB Off-Ramp & Wolf Road
[Albany Shaker Road EB TT/R 6.9 A Exit 4 NB Off-Ramp |EB R 20.3 C
EBR 7.0 A
WB L 22.6 C
IAlbany Shaker Road WBTT 12.2 B
WB R 5.2 A
NB L 27.9 C
\Wolf Road NB L/TT 27.2 C
NB R 2.3 A
OVERALL 13.2 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.2.1-4
VISSIM Analysis Results
Intersection Level of Service
2026 (ETC+10) Flyover Alternative PM

Signalized Intersections

Signalized Intersections

Intersection/Approach Delay * LOS |[[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road
EB LL 57.7 E EBL 22.4 C
Central Avenue Albany Shaker Road
EBTT 19.8 B EBTT 17.6 B
WBTTT 56.4 E Albany Shaker Road WB TT/R 10.8 B
Central Avenue
WB R 315 C SB LL 355 D
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 55.3 E SB R 19.9 B
SBLL 65.1 E |loveraLL 201 ¢
\Wolf Road
SB RR 33.1 C Exit 5 SB Ramps & Watervliet Shaker Road
(OVERALL 447 D \Watervliet Shaker Road |EB L/TT/R 50.5 D
Sand Creek Road & Wolf Road \Watervliet Shaker Road |WB LT 27.3 C
EBL 137.4 F . SBL 38.1 D
Exit 5 SB Off-Ramp
Sand Creek Road EBT 121.1 F SB T/R 7.2 A
EBR 72.0 E Sherwood Drive SB L/T/IR 44.4 D
WB L 170.5 F OVERALL 37.8 D
Sand Creek Road WBT 186.6 F Exit 5 NB Ramps & Watervliet Shaker Road
WB R 102.9 F . EB L 33.7 C
Watervliet Shaker Road
NB L 66.7 E EB T/R 13.9 B
\Wolf Road NBTT 36.3 D ) WB L 18.2 B
Watervliet Shaker Road
NB R 14.6 B WB TT/R 23.1 C
SBL 73.9 E Holly Lane NB L/T/R 50.8 D
\Wolf Road SBTT 42.4 D ) SBL 35.7 D
Exit 5 NB Off-Ramp
SBR 28.6 C SBT/R 12.4 B
OVERALL 77.1 E |loveraL 2500 c
"Metro Park Drive & Wolf Road New Exit 4 Ramps & Albany Shaker Road
"Hess Station EB L/T/R 38.7 D EBTT 30.8 (63
Albany Shaker Road
. WB L 46.0 D EBR 10.1 B
Metro Park Drive
WB T/R 234 (63 WB L 68.3 E
Albany Shaker Road
NB L 10.8 B WBTT 9.9 A
\Wolf Road NBTT 7.5 A i NB LL 23.8 C
New Exit 4 Ramps
NB R 5.7 A NB R 9.7 A
SB L 8.3 A OVERALL 19.7 B
Wolf Road = = =
SBTT/R 41 A Unsignalized Intersections
OVERALL 9.2 A .
Intersection/Approach Delay * LOS
lAlbany Shaker Road & Wolf Road |
EBLL 61.8 E  |Exit 4 NB Ofi-Ramp & olf Road
[Albany Shaker Road EB TT/R 10.1 B Exit 4 NB Off-Ramp |EB R 6.0 A
EBR 55 A
WB L 27.1 C
IAlbany Shaker Road WBTT 21.8 C
WB R 20.0 B
NB L 24.4 C
\Wolf Road NB L/TT 29.8 C
NB R 3.6 A
OVERALL 22.2 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.2.1-5
VISSIM Analysis Results
Intersection Level of Service
2036 (ETC+20) Flyover Alternative AM

Signalized Intersections

Signalized Intersections

Intersection/Approach Delay * LOS |[[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road
EB LL 46.4 D EBL 16.8 B
Central Avenue Albany Shaker Road
EBTT 23.1 C EBTT 7.4 A
WB TTT 41.7 D Albany Shaker Road WB TT/R 12.8 B
Central Avenue
WB R 9.2 A SB LL 31.6 C
Old Wolf Road
Exit 2 NB Off-Ramp NBTTT 46.2 D SBR 24.5 C
SBLL 533 D [loverALL 141 B
Wolf Road
SB RR 7.5 A Exit 5 SB Ramps & Watervliet Shaker Road
(OVERALL 33.6 C \Watervliet Shaker Road |EB L/TT/R 22.6 C
Sand Creek Road & Wolf Road \Watervliet Shaker Road |WB LT 217 C
EBL 34.9 C i SBL 28.3 C
Exit 5 SB Off-Ramp
Sand Creek Road EBT 29.6 C SB T/R 17.2 B
EBR 2.8 A Sherwood Drive SB L/T/IR 26.5 C
WB L 35.2 D OVERALL 225 C
Sand Creek Road WBT 34.0 c Exit 5 NB Ramps & Watervliet Shaker Road
WB R 55 A . EB L 26.1 (63
Watervliet Shaker Road
NB L 45.2 D EB T/R 10.4 B
\Wolf Road NBTT 16.6 B ) WB L 10.9 B
Watervliet Shaker Road
NB R 6.6 A WB TT/R 15.8 B
SBL 47.0 D Holly Lane NB L/T/R 32.8 (63
\Wolf Road SBTT 19.7 B ) SBL 27.8 C
Exit 5 NB Off-Ramp
SBR 7.4 A SBT/R 115 B
OVERALL 218 ¢ [loveralL 16.7 B
"Metro Park Drive & Wolf Road New Exit 4 Ramps & Albany Shaker Road
"Hess Station EB L/T/R 40.9 D EBTT 27.3 C
Albany Shaker Road
. WB L 48.7 D EBR 11.9 B
Metro Park Drive
WB T/R 9.0 A WB L 61.9 E
Albany Shaker Road
NB L 4.7 A WBTT 11.3 B
\Wolf Road NBTT 2.7 A . NB LL 21.7 C
New Exit 4 Ramps
NB R 4.5 A NB R 15.8 B
SB L 4.0 A OVERALL 20.0 C
Wolf Road = = =
SBTT/R 1.7 A Unsignalized Intersections
OVERALL 3.7 A .
Intersection/Approach Delay * LOS
[Albany Shaker Road & Wolf Road |
EBLL 337 ¢ [Exit 4 NB Off-Ramp & Wolf Road
[Albany Shaker Road EB TT/R 9.0 A Exit 4 NB Off-Ramp |EB R 28.2 D
EBR 7.1 A
WB L 23.8 C
IAlbany Shaker Road WBTT 11.4 B
WB R 5.2 A
NB L 32.3 C
\Wolf Road NB L/TT 30.7 C
NB R 2.4 A
OVERALL 13.5 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.2.1-6
VISSIM Analysis Results
Intersection Level of Service
2036 (ETC+20) Flyover Alternative PM

Signalized Intersections

Signalized Intersections

Intersection/Approach Delay * LOS |[[intersection/Approach Delay * LOS
"Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road
EBLL 59.0 E EBL 23.6 C
Central Avenue Albany Shaker Road
EBTT 21.3 C EBTT 9.1 A
WB TTT 58.9 E Albany Shaker Road WB TT/R 8.4 A
Central Avenue
WB R 33.3 C SBLL 52.6 D
Old Wolf Road
Exit 2 NB Off-Ramp NB TTT 58.3 E SBR 26.6 C
SBLL 675 E |loveraLL 19.1 B
\Wolf Road
SB RR 36.3 D Exit 5 SB Ramps & Watervliet Shaker Road
(OVERALL 46.9 D Watervliet Shaker Road |EB L/TT/R 64.2 E
Sand Creek Road & Wolf Road \Watervliet Shaker Road |WB LT 29.3 C
EBL 142.2 F ) SBL 40.2 D
Exit 5 SB Off-Ramp
Sand Creek Road EBT 130.9 F SBT/R 8.7 A
EBR 81.3 F Sherwood Drive SB L/T/R 49.1 D
WB L 189.1 F OVERALL 43.6 D
Sand Creek Road WBT 206.9 F Exit 5 NB Ramps & Watervliet Shaker Road
WB R 118.5 F ) EBL 34.7 C
Watervliet Shaker Road
NB L 70.0 E EB T/R 12.2 B
\Wolf Road NB TT 37.8 D ) WB L 18.3 B
Watervliet Shaker Road
NB R 15.9 B WB TT/R 23.6 C
SBL 81.2 F Holly Lane NB L/T/R 45.4 D
\Wolf Road SBTT 50.5 D ) SBL 36.0 D
Exit 5 NB Off-Ramp
SBR 37.1 D SB T/R 14.2 B
OVERALL 83.1 F  |loveraLL 2500 ¢
"Metro Park Drive & Wolf Road New Exit 4 Ramps & Albany Shaker Road
"Hess Station EB L/TIR 37.1 D EBTT 36.4 D
Albany Shaker Road
) WB L 45.1 D EBR 10.6 B
Metro Park Drive
WB T/R 19.8 B WB L 73.1 E
Albany Shaker Road
NB L 9.2 A WB TT 13.5 B
\Wolf Road NB TT 7.5 A ) NB LL 27.0 c
New EXxit 4 Ramps
NB R 5.8 A NB R 14.0 B
SBL 10.0 A OVERALL 22.7 C
\Wolf Road = = =
SBTT/R 4.0 A Unsignalized Intersections
OVERALL 9.1 A .
Intersection/Approach Delay * LOS
[Albany Shaker Road & Wolf Road |
EBLL 5200 D [Exit 4 NB Off-Ramp & Wolf Road
[Albany Shaker Road EB TT/R 12.1 B Exit 4 NB Off-Ramp |EB R 6.0 A
EBR 6.1 A
WB L 25.6 C
IAlbany Shaker Road WBTT 20.7 C
WB R 17.6 B
NB L 33.9 C
\Wolf Road NB L/TT 46.0 D
NB R 3.7 A
OVERALL 24.2 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right




Exhibit F.10.2.2.1-7
VISSIM Analysis Results
Intersection Level of Service
2046 (ETC+30) Flyover Alternative AM

Signalized Intersections Signalized Intersections
Intersection/Approach Delay * LOS [lintersection/Approach Delay * LOS
Albany Shaker Road & Wolf Road New Exit 4 Ramps & Albany Shaker Road

EBLL 49.2 D EBTT 28.0 c
Albany Shaker Road
Albany Shaker Road EB TT/R 9.2 A EBR 7.4 A
EBR 8.3 A WB L 78.4 E
Albany Shaker Road
WB L 24.9 c WB TT 9.7 A
Albany Shaker Road WBTT 11.8 B . NB LL 21.3 C
New Exit 4 Ramps
WB R 5.5 A NB R 16.5 B
NB L 31.4 c OVERALL 20.2 c
\Wolf Road NB L/TT 30.0 c Unsignalized Intersections
NB R 2.6 A .
Intersection/Approach Delay * LOS
OVERALL 14.5 B
[Albany Shaker Road & Old Wolf Road Exit 4 NB Off-Ramp & Wolf Road
EBL 20.2 c Exit 4 NB Off-Ramp EBR 81.9 F
Albany Shaker Road
EBTT 14.9 B
Albany Shaker Road WB TT/R 14.1 B
Old Wolf Road SBLL 321 c
SBR 24.1 c
OVERALL 18.3 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right



Exhibit F.10.2.2.1-8
VISSIM Analysis Results
Intersection Level of Service
2046 (ETC+30) Flyover Alternative PM

Signalized Intersections Signalized Intersections
Intersection/Approach Delay * LOS [lintersection/Approach Delay * LOS
Albany Shaker Road & Wolf Road New Exit 4 Ramps & Albany Shaker Road

EBLL 82,5 F EBTT 395 D
Albany Shaker Road
Albany Shaker Road EB TT/R 12.6 B EBR 11.3 B
EBR 6.8 A WB L 78.2 E
Albany Shaker Road
WB L 31.8 C WBTT 12.5 B
Albany Shaker Road WBTT 26.0 c . NB LL 32.0 c
New Exit 4 Ramps
WBR 32.6 C NB R 24.6 C
NB L 30.4 C OVERALL 26.5 C
\Wolf Road NB L/TT 53.1 D Unsignalized Intersections
NB R 3.3 A .
Intersection/Approach Delay * LOS
OVERALL 31.0 C
[Albany Shaker Road & Old Wolf Road Exit 4 NB Off-Ramp & Wolf Road
EBL 24.8 C Exit 4 NB Off-Ramp EBR 7.4 A
Albany Shaker Road
EBTT 12.0 B
Albany Shaker Road WB TT/R 7.4 A
Old Wolf Road SBLL 48.5 D
SBR 26.5 C
OVERALL 19.2 B

* Delay provided in seconds per vehicle.
L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right



Appendix F — Traffic Analysis

10.2.2.2

Freeway analyses for 1-87 were conducted in accordance with the Highway Capacity Manual (HCM2000)
using HCS+. The analyses were conducted for the freeway segments between Exits 2 and 4, Exits 4 and
5, Exits 5 and 6, on the segments on the bridge over Albany-Shaker Road and on the segments under
the proposed Flyover ramps. Ramp junctions were evaluated at Exits 2, 4 and 5. Weave areas were
evaluated at Exit 2. All of these analyses were conducted for Existing, ETC, ETC+10 and ETC+20. The

Freeway Level of Service

freeway segments over Albany-Shaker Road under the Flyover ramp were also evaluated for ETC+30.

The results of the AM and PM peak hour Flyover Alternative freeway analyses are summarized in Exhibits

F.10.2.2.2-1 and F.10.2.2.2-2.

Exhibit F.10.2.2.2-1
Freeway Level of Service
Flyover Alternative
AM Peak Hour
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)
Direction | Segment/Junction i i i i
; ety | L0S | ety | Los | perely | vos | perel | Los

FREEWAY SEGMENTS
Exit 2W on to Exit 4 off 21.2 o 21.9 o 22.9 o - -
Exit 4 off to Exit 4 off 16.0 B 15.7 B 16.0 B 16.0 B
NB Exit 4 off to Exit 4 on 14.4 B 14.4 B 14.7 B 14.4 B
Exit 4 on to Exit 5 off 13.2 B 13.5 B 13.7 B - -
Exit 5 on to Exit 6 off 12.5 B 12.8 B 13.0 B - -
Exit 6 on to Exit 5 off 29.4 D 29.9 D 30.1 D - -
SB Exit 5 on to Exit 4 off 35.0 D 37.7 E 40.4 E 40.4 E
Exit 4 off to Exit 4 on 31.0 D 32.4 D 33.4 D 33.4 D
Exit 4 on to Exit 2W off 35.4 E 35.8 E 36.2 E - -

RAMP JUNCTIONS
Exit 2W on-ramp 18.0 B 18.6 B 19.5 B - -
NB Exit 4 off-ramp to ASR 20.3 o 21.1 o 22.3 o - -
Exit 4 off-ramp to Wolf 17.5 B 17.2 B 17.5 B - -
Exit 5 on-ramp 26.1 C 27.8 C 29.5 D - -
SB Exit 4 off-ramp 26.3 o 27.7 o 28.9 D - -
Exit 4 on-ramp 27.1 C 28.5 D 29.6 D - -
Exit 2W off-ramp 33.6 D 33.8 D 34.1 D - -
WEAVE AREAS

NB Extoffr:nqgamp o BXit) 58 c 22.7 c 23.9 c ; ;
SB Eé'toﬁ\_’:’arﬂg'ramp WEXL | 34 D 331 D 338 D ; ;
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Exhibit F.10.2.2.2-2
Freeway Level of Service
Flyover Alternative
PM Peak Hour
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)
Direction | Segment/Junction i i i i
g e | oS | el | Los | bl | wos | el | Los

FREEWAY SEGMENTS
Exit 2W on to Exit 4 off 40.8 E 42.2 E 43.0 E - -
Exit 4 off to Exit 4 off 30.8 D 311 D 30.8 D 29.7 D
NB Exit 4 off to Exit 4 on 30.1 D 30.4 D 30.1 D 29.0 D
Exit 4 on to Exit 5 off 30.9 D 31.2 D 31.2 D - -
Exit 5 on to Exit 6 off 32.3 D 32.4 D 325 D - -
Exit 6 on to Exit 5 off 17.2 B 17.9 B 18.6 o - -
SB Exit 5 on to Exit 4 off 23.9 o 24.8 o 25.5 o 25.5 o
Exit 4 off to Exit 4 on 19.3 o 19.9 o 19.9 o 19.6 o
Exit 4 on to Exit 2W off 25.5 o 26.1 D 27.1 D - -

RAMP JUNCTIONS
Exit 2W on-ramp 31.9 D 32.3 D 32.4 D - -
NB Exit 4 off-ramp to ASR 33.0 D 33.6 D 34.0 D - -
Exit 4 off-ramp to Wolf 29.3 D 29.6 D 29.3 D - -
Exit 5 on-ramp 18.5 B 19.3 B 20.1 C - -
sB Exit 4 off-ramp 18.8 B 19.7 B 20.4 C - -
Exit 4 on-ramp 20.7 C 214 C 21.6 C - -
Exit 2W off-ramp 26.3 C 26.8 C 27.6 C - -
WEAVE AREAS

NB Extoffr:nqgamp 0 EXt ] 396 E 411 E 418 E - -
sB Eé'toﬁ\_’:’arﬂg'ramp o Bxit | 567 c 26.5 c 29.2 D ; ;

During the AM peak hour, the following locations operate at LOS E under the ETC+20 condition in the
southbound direction:

e Freeway Segments
o Exit 5 on to Exit 4 off
o Exit 4 on to Exit 2W off

During the PM peak hour, the following locations operate at LOS E under the ETC+20 condition in the
northbound direction:

e Freeway Segments

o Exit 2W on to Exit 4 off
e Weave Areas

o Exit 2E on to Exit 2W off

The operations for some of these locations are a change from a LOS D in the No-Build condition. The
southbound freeway segments from Exit 5 to Exit 4 and Exit 4 to Exit 2W were approaching the LOS E
threshold under the No-Build conditions and slightly higher volume for the Flyover Alternative pushed
them over the LOS E threshold (>35 pc/m/l). The new ramp configuration and removal of the C-D Road
is the primary reason for the increase in traffic volume between Exits 5 and 4. The segment from Exit 4 to
Exit 2W was exactly at the threshold for No-Build ETC+20 AM and adds only 150 additional vehicles for
the Flyover Alternative.
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10.3 Travel Time

Travel time on the network roadways was evaluated from the VISSIM models for the future No-Build and
Build alternative conditions. The 2036 (ETC+20) travel time comparisons are presented in Exhibits
3.3.1.5 aand 3.3.1.5 b. These routes represent the major routes that measure whether the alternatives
meets one of the key needs of the project: access improvements between 1-87, Wolf Road and the
Albany International Airport.

Exhibit 3.3.1.5a
Travel Time Estimates
2036 (ETC+20) Build Alternatives
AM Peak Hour
No-Build Diamond Flyover
Roadway: Segment (m:ss) (m:ss) (my:ss)
Northbound
I-87: Sand Creek Overpass to Airport 6:05 4:23 3:41
[-87: Sand Creek Overpass to Exit 6 Off-Ramp 3:55 3:55 3:56
Southbound
[-87: Exit 6 On-Ramp to Airport 7:03 6:10 4:59
[-87: Exit 6 On-Ramp to Wolf Road (Metro Park) 6:53 4:33 5:19
[-87: Exit 6 On-Ramp to Sand Creek Overpass 3:37 3:40 3:35

m:ss = minutes:seconds

Exhibit 3.3.1.5b
Travel Time Estimates
2036 (ETC+20) Build Alternatives
PM Peak Hour
Roadway: Segment No-l?uild Diamond Flypver
(m:ss) (m:ss) (m:ss)
Northbound
I-87: Sand Creek Overpass to Airport 7:37 4:40 3:52
[-87: Sand Creek Overpass to Exit 6 Off-Ramp 4:36 4:38 4:33
Southbound
[-87: Exit 6 On-Ramp to Airport 5:57 6:37 5:09
[-87: Exit 6 On-Ramp to Wolf Road (Metro Park) 6:05 4:49 5:23
[-87: Exit 6 On-Ramp to Sand Creek Overpass 3:46 3:43 3:41

m:ss = minutes:seconds

The Diamond Alternative reduces the expected travel time for major routes by 20% when compared to
the No-Build Alternative. In the southbound direction during the AM peak hour, the travel time to the
airport is reduced from 7:03 to 6:10 (0:53 reduction) and the travel time to Metro Park Road is reduced
from 6:53 to 4:33 (2:20 reduction). In the northbound direction during the PM peak hour, the travel time to
airport is reduced from 7:37 to 4:40 (2:57 reduction). However, the travel time to the airport in the
southbound direction during the PM peak hour is estimated to be greater than the No-Build Alternative.
This is a result of the longer distance a vehicle must travel to reach the Exit 4 southbound off-ramp and
then to Albany-Shaker Road.

The Flyover Alternative reduces the expected travel time for major routes by 25% when compared to the
No-Build Alternative. In the southbound direction during the AM peak hour, the travel time to the airport is
reduced from 7:03 to 4:59 (2:07 reduction) and the travel time to Metro Park Road is reduced from 6:53 to
5:19 (1:34 reduction). In the northbound direction during the PM peak hour, the travel time to the airport
is reduced from 7:37 to 3:52 (3:45 reduction).
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For both alternatives, the northbound and southbound through travel times (between Sand Creek Road
Overpass and Exit 6 ramps) on 1-87 are approximately the same as No-Build. As a result, it is not
anticipated that the Build Alternatives will increase delay for through vehicles on 1-87.

Overall, the Flyover Alternative provides the most reductions in travel time when compared to the No-
Build condition.

10.4 Network Delay and Distance Traveled

Network-wide measures of effectiveness (MOE’s) were gathered from the VISSIM models to compare the
Build alternatives. Vehicle hours of delay (VHD) and vehicle miles traveled (VMT) are both presented in
Exhibit 3.3.1.7 y.

Exhibit 3.3.1.7 y
Network Measures of Effectiveness
2036 (ETC+20) Design Year

No-Build | Diamond | Flyover
AM Peak Hour

Vehicle Hours of Delay 274 219 195

Vehicle Miles Traveled 55,940 56,530 57,480
PM Peak Hour

Vehicle Hours of Delay 785 402 372

Vehicle Miles Traveled 63,480 70,450 66,140

As shown, the Build alternatives dramatically reduce the VHD during the PM peak hour, with the Flyover
Alternative providing slightly better VHD improvements than the Diamond Alternative. For the Diamond
Alternative, the VHD decreases by 20% for the AM Peak Hour and 49% for the PM Peak Hour. For the
Flyover Alternative, the VHD decreases by 29% for the AM Peak Hour, and 53% for the PM Peak Hour.
The VMT increases for both of the Build alternatives compared to the No-Build condition because they
both have greater volume demand than the No-Build condition (i.e. more volume is diverted to the
improved interchange). So although the distance that some vehicles travel within the network is reduced
due to the Build alternative geometry, the increased number of vehicles in turn causes increased VMT.

10.5 Ramp Queues

The ETC+20 design year 95" percentile queues for the 1-87 off-ramps at Exits 4, 5, and 6 were
determined using Synchro 7. Exhibit 3.3.1.7 z below provides a summary of the ETC+20 design year
gueues; the No-Build queues are provided for comparison purposes.
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Exhibit 3.3.1.7 z
95" Percentile Queues - ETC+20 Design Year
No-Build & Diamond Alternative
Approach mvmt No-Build | Diamond | No-Build | Diamond
PP AM AM PM PM
Exit 4 Ramps
. L 310% 159 380 266
Exit 4 NB Off-Ramp R 137 103 123 1
LR 878 - 551 -
Exit 4 SB Off-Ramp L - 257 - 482
R - 154 - 471
Exit 5 Ramps
. L 157 161 418 408
Exit 5 NB Off-Ramp R =9 5> 0 0
. L 395 767 410 740
Exit5 SB Off-Ramp TR 223 494 336 249
Exit 6 Ramps
. L 350 336 237 190
Exit 6 NB Off-Ramp R 0 36 0 51
. L 174 147 216 219
Exit 6 SB Off-Ramp R 292 510 661 503

* All 95" Percentile Queues shown in feet.

As shown, all of the Diamond Alternative queues are estimated to be approximately the same or less than
the No-Build queues with the exception of the Exit 5 southbound off-ramp. The Exit 5 southbound left-
turn movement for both peak periods and the through/right turn movement during the AM peak hour are
estimated to have longer queues than the No-Build Alternative. The longer queues at this off-ramp are a
result of the elimination of the C-D Road to Old Wolf Road, and the resulting redistribution of volumes in
the area. However, it is estimated that the queues for these movements will not extend back to the 1-87
mainline.

It is also noted that existing queue observations show that the Exit 4 SB off-ramp often backs to the 1-87
mainline during the AM peak hour. The extent of that queue is not captured in the No-Build Synchro
results shown since it is a cumulative result of the southbound queue on Old Wolf Road at Albany-Shaker
Road backing to the intersection with the Exit 4 SB off-ramp. Since the C-D Road is eliminated with the
Diamond Alternative, this queuing condition is also eliminated.

The ETC+20 design year 95" percentile queues for the 1-87 off-ramps at Exits 4, 5, and 6 were

determined using Synchro 7. Exhibit 3.3.1.7 aa below provides a summary of the ETC+20 design year
gueues; the No-Build queues are provided for comparison purposes.
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Exhibit 3.3.1.7 aa
95" Percentile Queues - ETC+20 Design Year
No-Build & Flyover Alternative
Approach mvmt No-Build | Flyover | No-Build | Flyover
PP AM AM PM PM
Exit 4 Ramps
. L 310* - 380 -
Exit 4 NB Off-Ramp to Wolf Rd R 137 57 123 51
Exit 4 SB Off-Ramp to Old Wolf Rd LR 878 - 551 -
. L - 367 - 728
Exit 4 Off-Ramp to ASR R - 534 - 518
Exit 5 Ramps
. L 157 156 418 493
Exit 5 NB Off-Ramp R =9 51 0 0
. L 395 385 410 610
Exit 5 SB Off-Ramp TR 223 276 336 231
Exit 6 Ramps
. L 350 380 237 189
Exit 6 NB Off-Ramp R 0 03 0 14
. L 174 201 216 229
Exit 6 SB Off-Ramp R 292 554 661 615

* All 95" Percentile Queues shown in feet.

For the Flyover Alternative, all of the Build Alternative queues are estimated to be approximately the
same or less than the No-Build queues with the exception of the Exit 4 off-ramp to Albany-Shaker Road
and the Exit 5 southbound left-turn movement during the PM peak hour. It is estimated that the Exit 4 off-
ramp to Albany-Shaker Road queue will be longer than No-Build due to the combination of the
northbound off-ramp left-turn volume and the southbound off-ramp volume at the new intersection.
However, the queue is not estimated to extend back to the 1-87 mainline. As with the Diamond
Alternative, the Exit 5 SB off-ramp queue is estimated to be longer than the No-Build Alternative due to
the elimination of the C-D road, and the resulting redistribution of volume. It is not estimated that the
southbound queue will extend back to the 1-87 mainline in this alternative.

Like the Diamond Alternative, since the C-D Road is eliminated with the Flyover Alternative, the existing
gueuing condition of the Exit 4 SB off-ramp to the 1-87 mainline is eliminated.
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11.0 Safety Considerations, Accident History and Analysis

NYSDOT Region 1 conducted an accident history investigation for the project study area. The accident
data covered a three year period from January 1, 2007 to December 31, 2009 and covered the project
study area on 1-87, Wolf Road, Watervliet-Shaker Road, Albany-Shaker Road and Old Wolf Road. They
provided an updated set of data that included an additional three months of data and included a signal
study that was conducted at the intersection of Albany-Shaker Road & Old Wolf Road/I-87 SB on-ramp.
The memos, accident records and collision diagrams are included in Attachment F.

The current High Accident Location (HAL) period is from November 1, 2007 to October 31, 2009. There
were no HALs on the section of I-87 studied from RM 2016 (Colonie Town Line) to RM 2042 (just north of
the Exit 5 northbound on ramp). Wolf Road (NY 910B) was a Priority Investigation Location (PIL) from
RM 1010 (Computer Drive) to RM 1015 (just south of Marcus Boulevard) and from RM 1016 (Marcus
Boulevard) to 1019 (Albany-Shaker Road). Watervliet-Shaker Road (NY 155) was a Safety Deficient
Location (SDL) from RM 3058 (Sherwood Drive) to RM 3060 (Old Niskayuna Road).

I-87 is a six lane divided Urban Principal Arterial Interstate highway with full control of access. There
were 303 total accidents on this segment of 1-87 during the study period. The accident rate was 0.87
accidents per million vehicle miles (acc/mvm) which is less than the expected accident rate of 1.10
acc/mvm for similar highways statewide. There was one fatality and no accidents involving pedestrians or
bicyclists.

Wolf Road is a four lane divided Urban Principal Arterial highway with free access. There were 52
accidents in the first section studied (RM 1010 to 1015) during the January 1, 2007 to March 31, 2010
study period. The accident rate was 2.41 acc/mvm which is less than the expected accident rate of 3.59
acc/mvm for similar highways statewide. There was one accident involving a pedestrian and no
accidents involving bicyclists.

There were 132 accidents in the second section of Wolf Road studied (RM 1016 to 1019) and the
accident rate was 9.46 acc/mvm which is greater than the expected accident rate of 3.59 acc/mvm for
similar highways statewide. There were no accidents involving pedestrians or bicyclists.

Watervliet-Shaker Road is a four lane undivided Urban Minor Arterials highway with free access. There
were 46 accidents on the SDL section (RM 3058 to 3061 (Feiden Lane)) evaluated during the period
January 1, 2007 to September 30, 2010. The accident rate of 8.79 acc/mvm is greater than the expected
accident rate of 4.27 acc/mvm for similar highways statewide. There were no accidents involving
pedestrians or bicyclists.

Albany-Shaker Road (CR 151) carries NY Touring Route 155. There were 55 accidents on the section
studied, and the accident rate was 1.98 acc/mvm. This rate cannot be compared to the statewide average
as it is not a state route. There were no accidents involving pedestrians or bicyclists.

Old Wolf Road (CR 153) also carries NY Touring Route 155. There were 55 accidents on the section
studied, and the accident rate was 5.11 acc/mvm. This rate cannot be compared to the statewide
average as it is not a state route. There were no accidents involving pedestrians and one involving a
bicyclist.

The majority of accidents on all the roadways reviewed in the study occurred during the peak hours and
are congestion related.

A summary crash severity for the project area is provided in Exhibit 2.3.1.8 a and a summary of accident
type for the project area intersections is provided in Exhibit 2.3.1.8 b.
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Exhibit 2.3.1.8 a
Crash Severity
Jan 1, 2007 to Dec 31, 2009

Non- PIgpEn Personal
Facility Type Damage . Fatality
Reportable Injury
Only

Non-freeway 0% 62% 38% 0%

Freeway 22% 53% 25% 0%*

* There was one fatality reported during the studied period.

Exhibit 2.3.1.8 b
Crash Types: Intersections
Jan 1, 2007 to Dec 31, 2009
. Head | Right | Rear | Left | Fixed | Over | Side | Ped/ .

L On | Angle | End | Turn | Object | take | swipe | Bike EREKIE il
Wolf Road & Metro Park 1 3 3 > 0 > 0 0 0 11
Road
Wolf Road & I-87 Exit 4 0 0 9 0 0 3 0 0 0 12
NB off-ramp
Wolf Road & Albany-
Shaker Road 0 10 42 27 0 6 0 0 0 85
Albany-Shaker Road &
Old Wolf Road/I-87 Exit 4 0 1 11 5 1 1 2 0 0 21
SB on-ramp
Old Wolf Road & 1-87 Exit
4 SB off-ramp 0 0 33 0 1 0 0 0 0 34
Watervliet-Shaker Road &
1-87 Exit 5 NB ramps 0 ! 2 4 2 0 0 0 0 9
Watervliet-Shaker Road &
1-87 Exit 5 SB ramps 0 2 6 4 0 1 0 1 1 15
Total 1 17 106 42 4 13 2 1 1 187

The accident rates for intersections are expressed as accidents per million entering vehicles (ACC/MEV)
and accident rates for roadway links are expressed as accidents per million vehicle miles (ACC/MVM).
For intersections on or including State facilities, the statewide average accident rate for similar facilities is
provided for comparison purposes. Accident rates for the project area intersections are summarized in

Exhibit 2.3.1.8 c.
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Exhibit 2.3.1.8 ¢
Intersection Accident Rates

Intersection ACACi(?g/rl]\}IER\?te SAt?/teeer\a”gdee
ACC/MEV

Wolf Road & Metro Park Road 0.27 0.15

Wolf Road & 1-87 Exit 4 NB off-ramp 0.33 0.11

Wolf Road & Albany-Shaker Road 1.54 0.11

Albany-Shaker Road & Old Wolf Road/I-87 Exit 4 SB on-ramp 0.46 0.11

Old Wolf Road & 1-87 Exit 4 SB off-ramp 1.77 0.19

Watervliet-Shaker Road & 1-87 Exit 5 NB ramps 0.35 0.15

Watervliet-Shaker Road & I1-87 Exit 5 SB ramps 0.66 0.15

As summarized in Exhibit 2.3.1.8 c, all of the studied intersections exceed statewide averages for similar
facilities. Locations that particularly stand out as greatly exceeding the statewide average are Wolf Road
& Albany-Shaker Road and Old Wolf Road & I-87 Exit 4 SB off-ramp. The predominant accident types at
Wolf Road & Albany-Shaker Road were rear end and left-turn. At Old Wolf Road & |-87 Exit 4 SB off-
ramp, all but one of the reported accidents were rear ends. A high occurrence of rear end accidents
typically correlates to traffic congestion where vehicles are in stop-and-go traffic and/or reaching the end
of forming queues.

The dismissed Upgrade Alternative did not address many of the crash patterns in the study area since the
alternative only included adding additional capacity at the existing intersections and is not estimated to
divert traffic to other routes. The existing C-D road between Watervliet-Shaker Road and Old Wolf Road,
which also serves the Exit 4 southbound off-ramp and Exit 5 southbound on-ramp, is maintained with the
Upgrade Alternative. In addition to the 34 accidents at the intersection with Old Wolf Road & 1-87 SB off-
ramp, another 14 accidents occurred on the C-D road during the studied period. Traffic routinely backs
up on the C-D road to the Exit 4 southbound off-ramp. While it would be anticipated that the number of
accidents would be reduced due to less congestion under the alternative, the geometric conditions in this
area would remain the same.

The Flyover and Diamond Alternatives both remove the C-D road and the existing Exit 4 and 5 ramp
configuration, therefore eliminating those accidents and resulting in an accident cost savings of $584,000
per year ($11,680,000 over 20 years). The traffic volumes at the Wolf Road & Albany-Shaker Road
intersection are also reduced under these alternatives which will improve operations and safety. The
Diamond Alternative removes the Exit 4 northbound on-ramp and reduces the peak hour volumes at this
intersection by 42 percent. The Flyover Alternative reduces the peak hour volumes at this intersection by
35 percent.

The Flyover and Diamond Alternatives will also improve safety at the intersections with Albany-Shaker
Road & Old Wolf Road/I-87 Exit 4 southbound on-ramp and Wolf Road & 1-87 Exit 4 northbound off-ramp.
The Flyover Alternative eliminates the 1-87 Exit 4 southbound on-ramp at the existing intersection and
modifies the 1-87 Exit 4 northbound off-ramp to be unsignalized with right-turns onto Wolf Road
southbound only. The Diamond Alternative eliminates the 1-87 Exit 4 southbound on-ramp and the 1-87
Exit 4 northbound off-ramp at their existing intersections. These modifications reduce volume and
congestion.
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ATTACHMENT C
MICROSIMULATION CALIBRATION GUIDELINES






Calibration Criteria

Criteria and Measures Calibration Acceptance Targets

Hourly Flows, Model Versus Observed
Individual Link Flows

Within 15%, for 700 veh/h < Flow < 2700 veh/h >85% of cases

Within 100 veh/h, for Flow < 700 veh/h >85% of cases

Within 400 veh/h, for Flow > 2700 veh/h >85% of cases
Sum of All Link Flows Within 5% of sum of all link counts
GEH Statistic < 5 for Individual Link Flows >85% of cases
GEH Statistic for Sum of All Link Flows GEH < 4 for sum of all link counts

Travel Times, Model Versus Observed
Journey Times, Network

Within 15% (or 1 min, if higher) >85% of cases
Visual Audits
Individual Link Speeds
Visually Acceptable Speed-Flow To analyst’s satisfaction
Relationship

Bottlenecks
Visually Acceptable Queuing To analyst’s satisfaction

Source: Traffic Analysis Toolbox Volume Ill: Guidelines for Applying Traffic Microsimulation Modeling Software,
Publication No. FHWA-HRT-04-040, Federal Highway Administration, July 2004.
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LEVEL OF SERVICE CRITERIA






From the Highway Capacity Manual 2000 published by the Transportation Research Board:

Signalized Intersections

TABLE A
HCS SIGNALIZED LOS STANDARDS
LOS Control Delay per Vehicle (s/veh)
10 or less

10-20

20-35

35-55

55-80
greater than 80

Mmmgo|lo|w|>

* s/veh = seconds per vehicle

LOS A describes operations with low control delay, up to 10 s/veh. This LOS occurs when progression
is extremely favorable and most vehicles arrive during the green phase. Most vehicles do not stop at all.
Short cycle lengths may tend to contribute to low delay values.

LOS B describes operations with control delay greater than 10 and up to 20 s/veh. This level generally
occurs with good progression, short cycle lengths, or both. More vehicles stop than with LOS A, causing
higher levels of delay.

LOS C describes operations with control delay greater than 20 and up to 35 s/veh. These higher delays
may result from only fair progression, longer cycle lengths, or both. Individual cycle failures may begin
to appear at this level. Cycle failure occurs when a green phase does not serve queued vehicles, and
overflows occur. The number of vehicles stopping is significant at this level, though many still pass
through the intersection without stopping.

LOS D describes operations with control delay greater than 35 and up to 55 s/veh. At LOS D, the
influence of congestion becomes more noticeable. Longer delays may result from some combination of
unfavorable progression, long cycle lengths, or high volume-to-capacity (v/c) ratios. Many vehicles stop,
and the proportion of vehicles not stopping declines. Individual cycle failures are noticeable.

LOS E describes operations with control delay greater than 55 and up to 80 s/veh. These high delay
values generally indicate poor progression, long cycle lengths, and high v/c ratios. Individual cycle
failures are frequent.

LOS F describes operations with delay in excess of 80.0 s/veh. This level, considered unacceptable to
most drivers, often occurs with over-saturation, that is, when arrival flow rates exceed the capacity of lane
groups. It may also occur at high v/c ratios with many individual cycle failures. Poor progression and long
cycle lengths may also contribute significantly to high delay levels. Often, vehicles do not pass through
the intersection in one signal cycle.



Unsignalized Intersection Delay

The level of service criteria for an unsignalized intersection differs from that of a signalized intersection
because of the expectation that signalized intersections encounter more traffic and therefore greater
delays. The thresholds for the levels of service of unsignalized intersections are as follows:

TABLE B
HCS UNSIGNALIZED LOS STANDARDS
LOS Control Delay per Vehicle (s/veh)

A 10 or less

B 10-15

C 15-25

D 25-35

E 35-50

F greater than 50

* s/veh = seconds per vehicle
Levels-of-service A, B, and C are considered acceptable, LOS D is generally considered marginally
acceptable during peak periods and LOS E and F are considered unacceptable.
Freeways
A basic freeway segment can be characterized by three performance measures: density in terms of

passenger cars per mile per lane, speed in terms of mean passenger-car sped and volume-to capacity (v/c)
ratio. The measure used to provide an estimate of the LOS is density and are as follows:

TABLE C
HCS FREEWAY LOS STANDARDS

LOS Density (pc/mi/ln)
0-11
11-18
18 - 26
26 -35
35-45

> 45

Mmgo|oO|m|>




Ramps and Ramp Junctions

TABLE D
HCS MERGE AND DIVERGE AREA LOS STANDARDS
LOS Density (pc/mi/ln)
A 10 or less
B 10-20
C 20 - 28
D 28-35
E Greater than 35
F Demand exceeds capacity

LOS in merge (and diverge) influence areas is determined by density for all cases of stable operation,
represented by LOS A through E. LOS F exists when the total flow departing from the merge area
exceeds the capacity of the downstream freeway segment.

LOS A represents unrestricted operations. Density is low enough to permit smooth merging and
diverging, with virtually no turbulence in the traffic stream.

LOS B, merging and diverging maneuvers become noticeable to through drivers, and minimal turbulence
occurs. Merging drivers must adjust speeds to accomplish smooth transitions from the acceleration lane
to the freeway.

LOS C, speed within the influence area begins to decline as turbulence levels become noticeable. Both
ramp and freeway vehicles begin to adjust their speeds to accomplish smooth transitions.

LOS D, turbulence levels in the influence area become intrusive, and virtually all vehicles slow to
accommodate merging and diverging. Some ramp queues may form at heavily used on-ramps, but
freeway operations remains stable.

LOS E represents conditions approaching capacity.

Weaving Segments

A single LOS is used to characterize total flow in the weaving segment, although it is recognized that in
some situations (particularly in cases of constrained operations) nonweaving vehicles may achieve higher-
quality operations than weaving vehicles.

TABLE E
HCS WEAVE LOS STANDARDS
LOS Density (pc/mi/ln)
10 or less

10-20

20 - 28

28 — 35

35-43
Greater than 43

Mmmgolo|w|>
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BASIC FREEWAY SEGMENTS WORKSHEET
9 Fieo.Flo Speed] D18 = 15 mith g 4 1
£ Y e BT A — e L e Application Lo Input Qutput
z 85 rhith AR o] . Operational (LOS) FFS, N, v, 05,5 D
< B0k L - m—b&f Design (N} FFS. LOS, v, M,5D
G 58 i R e Desi
, - . L gpraant BN esign {v,) FFS, LOS, N W S0
- T T W DERN B e Planning (LOS) FFS, I, ARDT 108, 5, D
£ ‘ »:;_;%@, v e LT Planning (1) FFS. LOS, AADT M5 D
= T Y e o Planning {v.) FFS. LOS, M , 5.0
g 0 Q,g_fii\@ s & ,é@*% s g 9 % ¥
= 00 200 1200 1600 2000 2400
Flow Rate {pefhiin)
|General Information |Site Information
Analyst SEB Highway/Direction of Travel Northbound 1-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 9/08/2011 Jurisdiction NYSDOT
nalysis Time Period AM Analysis Year 2009 - Existing
|Project Description  Exit 4
I Oper.(LOS) I Des.(N) I Planning Data
|Flow Inputs
\Volume, V 3000 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, P 2 -
eak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
[Calculate Flow Adjustments
fy 1.00 Eg 1.2
E; 1.5 fiy = VI+PL(Eg - 1)+ PR(Eg - 1)] 0.990
Speed Inputs [Calc Speed Adj and FFS
L ane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft £ .
: . Lc mi/h
Interchange Density 0.50 /mi )
fio mi/h
Number of Lanes, N 3
. fu mi/h
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h FFS 56.0 mifh
[LOS and Performance Measures |Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x .5, x 9
P 1098 pc/h/in =(Vor DDHV)/(PHF x N x f,,,, x
) ") pc/h
S 56.0 mi/h P "
mi
D=v_ /S 19.6 c/mifln
P P D=v,/8 pc/mifin
ILOS C "
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed o o
i Er - Exhibits23-8, 23-10 fi w - Exhibit 23-4
V' - Hourly volume D - Density E. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- Exhi -8, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Lc ‘
P ) - Page 23-12 fy - Exhibit 23-6
1.OS - Level of service BFFS - Base free-flow speed P - .
o ‘ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY SEGMENTS WORKSHEET
=Skl P F— ’ 4
£ e i [ — T 7 Application Input Qutput
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|General Information |Site Information
Analyst SEB Highway/Direction of Travel Southbound 1-87
Agency or Company CHA From/To Exit 4 to Exit 2
|Date Performed Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2009 - Existing
Project Description  Exit 4
[ Oper.(LOS) I” Des.(N) I Planning Data
Flow Inputs
Volume, V 5150 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
[Calculate Flow Adjustments
f, 1.00 Er 1.2
E; 1.5 fy = VI+PH(Ey - 1) + Pr(Eg - 1)] 0.990
[Speed Inputs |Calc Speed Adj and FFS
[Lane Width 12.0 fi . ik
Rt-Shoulder Lat. Clearance 6.0 ft £ .
. LC mi/h
interchange Density 0.50 mi _
fio mi/h
Number of Lanes, N 3
. fn mi/h
FFS (measured) 56.0 mi/h
ase free-flow Speed, BFFS mi/h FFS 56.0 mi/h
[LOS and Performance Measures |Design (N)
. Design (N
Operational (LOS) Desian LOS
ign
v, = (V or DDHV) / (PHF x N x f, X 9
1885 pc/h/in b= (V o